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PHOENIX 211 CDC DISK SUBSYSTEM UNPACKING AND 


INSTALLATION INSTRUCTIONS 


1.0 Unpacking Instructions 

The Phoenix 211 Disk Controller physically consists of five 
printed circuit boards and one systems unit. The boards and 
systems unit are individually packed in one common shipping 
container, along with the appropriate documentation. 

Inspect the shipping container for obvious shipping damage 
and notify the carrier immediately in the event of any 
damage. 


Carefully unpack and set aside each printed circuit board 
and systems unit assembly. 

Refer to Phoenix 211 Installation Instructions. 

2.0 CDC SMD Disk Drive Unpacking Instructions 

The CDC documentation manuals are located in the storage 
cabinet at the base of the drive, or in the shipping box. 

Follow the detailed unpacking and installation instructions 
outlined in Section 1.0, Volume 1 of 2 of the CDC Hardware 
Maintenance Manual . 

WARNING The CDC disk drive has been shipped with a re¬ 
straint installed to prohibit head carriage move¬ 
ment. This restraint must be removed prior to 
applying power to the disk drive. Failure t o 
remove this shipping yin prior to power applica- 
tion may damage the disk drive. 

2.1 Installation Procedure for Storage Module Drive 

Index/Sector on "B" Cable, 75 Pin Amp Connector Interface 

Note 1) This procedure is applicable for units serial number 
713 and above. 


Note 2) Skip Section 2.1 for Flat Cable Interface 
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2 . 1.1 


Power down unit. 


2 . 1.2 

2.1.3 

2.1.4 

2.1.5 

2 . 1.6 

2.1.7 


2 . 1.8 

2.1.9 

2.1.10 

2 . 1.11 

2.1.12 

2.1.13 

2.2 

2 . 2.1 

2 . 2.2 


Open case assembly 

Loosen logic chassis hold-down bar. Raise logic chassis, 
and support with logic support arm. 


Remove connector (PA6) from the logic backpanel. 

Remove the following pins from the P6 connector, PA6-05A, 
PA6-05B, PA6-06A and PA6-06B. Insulate these wires to pre 
vent any shorting. 


Locate spare wires in the existing harness which are pre¬ 
sently capped. Remove the heatshrink caps from the wires 
which go to P2-EE, HH, FF, and JJ. 


Determine the continuity of each wire and install them in 
connector PA6 as follows: 


J2-HH to PA6-06B White Wire 

J2-EE to PA6-06A Black Wire 


Bottom Cable 


J2-JJ to Pa 6-05B White Wire 

J2-FF to PA6-05A Black Wire 


Top Cable 


Reinstall connector PA6 onto backpanel. 


Remove logic chassis card cover. 


Remove transmitter card (BTW) in Location A06. 


Rework the transmitter card by cutting the foil to Pin 10 
of I.C. A3. Then add a jumper from Pin 10 to Pin 5 of I.C 
A3. (see Figure 1 attached). 

Reinstall BTW in location A06. 


Change manual No. 83308400 Pg. 4.12 as shown in Figure 2. 

Sector Selection Procedure # 1 (For all CDC Drives) 

Remove FLTV logic card from the card cage. 

(See table for location) 

Using Figure 3 set the switches to the desired sector 
quantity. If the desired sector number is not shown on 
Figure 3 see section 2.3 for explanation of dibits and the 
equation required to select switch settings. 

LOGIC CARD LOCATION 


DRIVE 

FLTV 

9760/62, BJXX 

A03 

9764/66, BJXX 


9760/62, BK4, BK5 

B08 

9764/66, BK6, BK7 

A06 





























































TABLE 2 

SW POSITION FOR EVEN LENGTH SECTORS 
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Note: The switch positions referred to in Figure 3 do not 

a pply to the numbers physically on the switch module 
but rather to the etched numbers, fS - 11, on the 
logic card itself. 

2.2.3 Reinstall the FLTV card in the proper location. Replace logic 
chassis card cover. Lower and secure logic chassis. 

2.3 Sector Selection Procedure # 2 (Omit This Section if Sector 
Selection Completed in Section 2.2) 

2.3.1 Remove FLTV logic card from Position A03 or B08 in the card cage. 

2.3.2 Follow the explanation below and select the proper switch 
setting. 

The FLTV card has the capability of selecting sector quantity. 

The number of sectors is determined by counting dibits, and 
each switch position gives a fixed number of dibits when 
closed (table 1). 


TABLE 1 

SW POSITION 0123456789 10 11 

NO. DIBITS 1 2 4 8 16 32 64 128 256 512 1024 2048 


One dibit is used in resetting the counters and has to be 
added to each sector. To calculate the correct switch 
position for the number of sectors required use the 
following formula. 

Total no. dibits 13,440 + no. of sectors equals the 
maximum number dibits per sector. 

To calculate the correct no. of sectors, close the switches, 
which is the closest total without going over the maximum 
dibits per sector. 


EXAMPLE: 


WANT 12 Sectors 


13,440 

12 


1,120 
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FIGURE 3A 





















Close SW 10 
Close SW 6 
Close SW 4 
Close SW 3 
Close SW 2 
Close SW 1 
Close SW 0 
One dibit for reset 


= 1024 dibits 

= 64 dibits 

= 16 dibits 

= 8 dibits 

= 4 dibits 

= 2 dibits 

= 1 dibit 

» 1 dibit 


1120 dibits 


& 

'w 


Note: each dibit is equivalent to 12 data bits. 

2.3.3 Reinstall the FLTV card in the proper location. Replace logic 
chassis card cover. Lower and secure logic chassis. 

2.3.4 Close case assembly. 


2.4 Installation Procedure for Storage Module Drive, CDC #9760 or 
9762 Flat Cable 


Index, Sector and Unit Select Modification(Refer to CDC SPO 68542-4) 

NOTE: Skip this Section for any drive other than 40-80 MB Flat cable drive. 

2.4.1 Power down unit and unplug power cable. 

2.4.2 Open top case assembly and swing open logic chassis. 

2.4.3 Remove the following wires from the wire wrap logic panel 
as follows: 


From 

To 

Z 

From 

To 

Z 

B01-06B 

JA82-18B 

1 

B03-06B 

JA83-18B 

1 

B01-06A 

JA82-18A 

1 

B03-06A 

JA83-18A 

1 

B01-05B 

JA82-25B 

1 

B03-05B 

JA83-25B 

1 

B01-05A 

JA82-25A 

1 

B03-05A 

JA83-25A 

1 

Add the 

following wires 

to 

the wire wrap logic panel as 

follows: 

From 

To 

Z 

From 

To 

Z 

B01-06B 

JA82-43B 

1 

B03-06B 

JA83-43B 

1 

B01-06A 

JA82-44A 

1 

B03-06A 

JA83-44A 

1 

B01-05B 

JA82-45B 

1 

B03-05B 

JA83-45B 

1 

B01-05A 

JA82-45A 

1 

B03-05A 

JA83-45A 

1 


2.4.5.1 Remove wire from JA82-41A. 

2.4.5.2 Remove wire from JA82-41Band install this wire on JA82-41A. 

2.4.5.3 Install wire removed from JA82-41A on JA82-41B. 
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2.4.6 Repeat 2.4.5 for JA83-41A and JA83-41B. 

2.4.7 Secure logic chassis in closed position. 

2.4.8 Locate and remove the transmitter card FTW in location B01. For 

dual channel units the second transmitter card is found in Location B03. 

2.4.9 Rework the transmitter FTW as shewn in Figure 3A. Remove the letter "F" 
from the card type designation FTW and mark a "G" in its place so that 
the card type becomes GTW. 

2.4.10 Install the GTW into Location B01. For dual channels units, install 
the second GTW into location BO3. Close top case assembly. 

2.4.11 Update unit FOO log, add this option as an entry on the units FCO log. 

2.5 Installation Procedure for Storage Module Drive. CDC 9764 or 9766 Flat 
Cable Interface Index, Sector and Unit Select Modification 

NOTE: Skip this section for any drive other than 150 - 300 MB flat cable 
drive. 

2.5.1 Power dewn unit and unplug power cable. 

2.5.2 Open top case and remove side panel to access I/O connectors. 

2.5.3 Move the following wires: 

A Connector (60 Pin) B Connector (26 Pin) 

25 13 

55 26 

18 12 

48 24 

2.5.4 Remove and insulate the following wires from the other A Connector, 25,55 
18, and 48. 

2.5.5.1 Remove wire from B Connector Pin 9 . 

2.5.5.2 Remove wire from B Connector Pin 22 and install in Pin Location 9. 

2.5.5.3 Install other wire in Location 22. 

2.5.6 Remove FTW Logic Card from cage assembly location A0 1 (and A03 for dual 
port drives. ) 

2.5.7 Rewoik card as shewn in Fig. 3A. Remove the letter "F" and add letter "G". 

2.5.8 Install GTW card(s) in proper location(s). 

2.5.9 Update FCO Log, add this option as an entry on the FCO Log. 
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3.0 Phoenix 211 Installation Instructions 


3.1 General 


The Phoenix 211 Disk Controller is designed to mount directly 
in any lOV PDP11 processor chassis or BA11-K Expansion Box. 
Installation consists of: 

a. ) Physically mounting the Phoenix 211 systems unit in 

the PDP11 computer chassis or expansion box. 

b. ) Plugging the Phoenix 211 systems unit power harness 

to the computer or expansion box power distribution 
panel. 

c. ) Plugging in the four Phoenix 211 printed circuit boards 

supplied into the systems unit. 

d. ) Plugging in the Phoenix 211 interface board and cable 

into PDP11 SPC slot. 

e. ) Connecting the Disk Drive to the Phoenix 211 Controller 

using the supplied cables. 

f. ) Running diagnostics to verify the integrity of the disk 

subsystem. 

Detailed Phoenix 211 installation instructions are contained in 
the following paragraphs. 

3.2 Phoenix 211 Systems Unit Mounting Instructions 



3.2.1 The Phoenix 211 Disk Controller Systems Unit will mount in 
any available systems unit slot in any PDP11 computer or 
BA11-K expansion box which allows insertion of full hex boards. 

3.2.2 PDP11/05-NC, PDP11/05-SC, BA11-K Instructions 

1. ) Remove top and bottom covers of computer or expansion 

box to gain access to system unit mounting area. 

Carefully save all screws removed for later installation. 

2. ) Tilt computer or expansion box up on slides to expose 

system unit wirewrap field. 

Caution: Insure that existing cables have adequate 

slack before tilting unit. 

Note: The PDPI1/05-NC chassis requires a 9 position 

power connector, all other configurations are 
15 position. 

3. ) Physically place the Phoenix 211 Systems Unit in the 

next available systems unit slot. 

Caution: Insure that the system unit is physically 

oriented such that the systems unit power 
harness extends over the computer or ex¬ 
pansion box power distribution panel. 

4. ) Fasten the systems unit to the computer or expansion 

box chassis by engaging the two captive screws located 
at each end of the systems unit with matching threaded 
holes in the computer or expansion box chassis. 

Tighten the captive screws with a screwdriver. 

5. ) Connect the systems unit, power harness to the computer 

or expansion box power distribution panel by plugging 
the power harness connector into a matching distribution 
panel receptacle. 

6. ) With the computer in the "Halt" turn power on. 

Insure that +5v DC is present on the systems unit 
backplane printed circuit board between the power 
harness red wire pads (+5v) and the black wire pads 
(GND). Insure that -15VDC is present on the systems 
unit backplane between the power harness violet wire 
pad (-15) and the black wire pads (GND). Turn power 
off. 

7. ) Tilt computer and expansion box chassis to normal position. 
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FIGURE 4 

PHOENIX 211 DISK CONTROLLER 
SYSTEMS UNIT UTILIZATION 



Component Side 




4.0 Reference: Figure 4 

Phoenix 211 Printed Circuit Board Installation 

4.2 Carefully plug Phoenix 211 Board #1 into the system unit 
slot. 

Caution: Insure that board is correctly oriented with res 

pect to other boards before plugging in board. 

4.3 Carefully plug Phoenix 211 Board #2 into the system unit 
slots A2-F2. 

a. ) Slide board carefully along computer or expansion 

box card guides until connector fingers engage the 
systems unit connector receptacles. 

b. ) Start board to seat into systems unit by firmly 

"rocking" the board into place by pushing down 
alternately on left and right handles of board. 

c. ) Seat board in final position by pushing down evenly 

on the board handles. 

4.4 Carefully plug Phoenix 211 Board #3 and #4 into the system 
unit slots A3-F3 and A4-F4 respectively by following the 
procedure outlined in 4.3 for board #2. 

4.5 Insure that all boards are seated properly by checking the 
relative height of the board handles. 

4.6 Carefully plug the Phoenix 211 PDP11 coupler Board into the 
available standard small peripheral controller (SPC) slot 
by following the procedure outlined in section 4.3 and 4.5 
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4.7 Install the interconnect cable between the Phoenix 211 
Board #1 and the Phoenix 211 PDP11 interface Board. 

IMPORTANT - Note the pin #1 designations on the cable and 
on the Boards. 

5.0 NPR Grant Jumper Removal Instructions 

1. ) The Non-Processor Request grant is normally jumpered 

across in all standard peripheral slots. This line 
must be removed in order to operate the Phoenix 211 
Disk Controller as in all direct memory access devices. 
This jumper is located between CAl-^CBl. 

2. ) Reference Fig. 6 - Locate the C connector field of 

the SPC slot containing the Phoenix 211 PDP11 coupler 
card. 

3. ) Reference Fig. 6 - Remove the wirewrap wire connecting 

pins CA1 to CB1 of the slot containing the Phoenix 
211 PDP11 coupler card and only of that slot. 

Note: a.) Connector "C" is the third connector from 

the Unibus end of the backplane. 

b. ) The CA1 and CB1 pins arethe first positions 

of the "C" connector (See Fig. 6). 

c. ) If the Phoenix 211 PDP11 coupler is ever 

relocated or removed, reconnect CA1 to CB1. 

6.0 Phoenix 211 Cabling Instructions 

The Phoenix 211 can have from 2 to 5 cables connected from 
Board #4 going to from one up to four disk drives. 

6.1 A 60 conductor ribbon "A" cable and a 26 conductor ribbon 
"B" cable per drive is used to connect the Phoenix 211 
formatter to the disk(s). 

6.1.1 Remove the screws on the top rear of the computer or 
expansion box holding the cable clamp. 

6.1.2 Plug the "A" cable (60 pin) into the connector on Board #4 
making sure the pin #1 designations of both cable and 
connector are correctly aligned. 

6.1.3 Plug the "B" cable(s) into the drive port connectors on 
Board #4. 

Note: The port designations do not correspond to the 

drive identification numbers, i.e. drive number 0 
can be plugged into any port 0-3 and it will remain 
drive 0. 
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FIGURE 


PHOENIX 211 DISK CONTROLLER 


DISK DRIVE CABLE INSTALLATION 


PDP1105-SC, BA11K Expansion Box 
Cable Clamp 



L4 












<r> 

Slot containing v> 

Phoenix 211 PDP11 
coupler card 

/ 




PHOENIX 211 DISK CONTROLLER 
REQUIRED DMA GRANT BACKPLANE CONNECTIONS 

FIGURE 6 


NOTE: Backplane connector "A" is normally at the top, when the 

backplane is vertically mounted or at the front of the 
computer or expansion box when the backplane is horizon¬ 
tally mounted. 
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Caution: Insure that the cable connections are oriented 

such that pin #1 to the cable matches pin #1 of 
the receiving connector. 

6.1.4 Dress the cables to obtain minimum strain on the board con¬ 
nectors. (this may require a 90 degree bend). Check that 
when the computer or expansion box cover is reinstalled all 
cables are clear if being pinched or cut. (See Fig. 5) 

6.1.5 Reinstall the cable clamp and screws 
7.0 Disk Drive Connection Instructions 

For Flat Cable Interface skip to 7.4 

Reference: Control Data Hardware 

Maintenance Manual vol. 1 of 2 Pg. 1-10, 11 

The disk drive cable is terminated at the disk drive end 
with a drive terminator plug (CDC P/N 40067207) which plugs 
into an "A" cable position, J4, at the rear of the drive. 

7.1 Attach the "A" Cable to J3 at the rear of the disk drive. 

7.2 Attach the "B" cable (s) to J2 at the rear of the disk drive(s) 

7.3 Attach the terminator plug to J4 at the rear of the drive. 

(See Note end of Section 7) 

Continue on Section 8 

7.4 Attach the "A" Cable to IJ3 (IIJ3 for Port II). (See Fig. 7 
for CDC9762) 

7.5 Attach the "B" cable to IJ2 (IIJ2 for Port II). 

7.6 Attach Terminator (s) to IJ4 (IIJ4 for Port II). See Note 
at end of Section 7. 

Caution: Insure that the cable connections are oriented such that 

pin #1 to the cable matches pin #1 of the receiving con¬ 
nector. 

Note: Units interfaced with more than one disk drive require 

a daisy chain cable. This cable is connected in place 
of the terminator plug. At the end of the chain a ter¬ 
minator is still required. (See Hardware Maintenance 
Manual Vol. 1 of 2 Fig. 1-7, pg. 1-11). 
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*A11 CHII Designations refer to Channel II on a dual port drive. 

Notes 1.) If there is only one drive or if the drive being cabled 
is the last daisy chained drive a terminator must be 
installed. If the drive is to be-rh-Ithe daisy chain, 
the "A" cable from the previous unit must connect to 
J3 and the "A" cable to the next unit must connect to 
J4. 


FIGURE 
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8.0 Initial Power Turn-On Instructions 

8.1 Disk Drive Power Turn-On Instructions 

Remove all shipping hardware and go through initial power turn¬ 
on procedure outlined by the disk drive manufacturer in his res¬ 
pective reference manual. 

Warning: Failure to remove all disk drive shipping constraints 

before applying power may cause permanent damage to 
the disk drive. 

8.2 Phoenix 211 Disk Controller Power Tur n-On Ins t ruc ti oris 

8.2.1 With the computer in "Halt" mode turn power on to the system. 
Observe that the computer "run" indicator remains out. 
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8.2.2 Manual Console Control Check 


Insure that the computer bus is normal by checking that 
all console switch register functions operate properly. 

Check specifically for proper operation of "Load Address", 
Deposit, and Examine functions in multiple mode. 

If console functions do not operate properly, check for 
proper Unibus connections, and termination. 

8.2.3 Manual Disk Controller Status Check 

8.2.3.1 With the disk drive stopped insert 764000 (Control and 
Status Reg.) Address into Console Switch Register. 

8.2.3.2 With the Halt/Enable Switch in Halt Position, momentarily 
depress the "Load Address" and "Start" Console switches 
in succession. 

8.2.3.3 Successively momentarily depress the "Examine" console 
switch. Observe that each of the Disk Controller Re¬ 
gisters contains the proper content as specified in Table 1. 

8.2.3.4 Run the Phoenix 211 Disk Controller Diagnostic per 
section 9. 



TABLE 1 


PHOENIX 211 DISK CONTROLLER 
INITIAL POWER ON REG STATUS 


REGISTER 

ADDRESS 

PROPER CONTENTS 

Control & Status 

164000 

200 

Unit, Sector, Head 

164002 

0 

Buss Address 

164004 

0 

Word Count 

164006 

0 

Cylinder Address 

164010 

0 

Disk Status 

164012 

0 

Disk Error 

164014 

0 


9.0 Diagnostic Program Loading & Operating Instructions 


9.1 General 

The Phoenix 211 Disk Controller Diagnostic is supplied 
as a paper tape load module. The diagnostic load module 
is in absolute format and can be loaded by the standard 
DEC Absolute Loader. 

9.2 User Considerations - .1 Diagnostic will destroy data 

on any disk cartridge contained in 
the disk drive when it is run~ ! 

User should put a scratch disk 
cartridge in the disk drive be¬ 
fore running the disk diagnostic. 

The Diagnostic Program requires a 
formatted scratch disk cartridge for 
proper operation. Disk cartridges 
may be formatted using the format 
program located at the end of the 
diagnostic (Test 49). 

9.3 Detailed Operating 

Instructions - Detailed operating instructions are 

contained at the beginning of the 
disk diagnostic. 
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10.0 Phoenix 211 Parameter Selection 


The Phoenix 211 Disk ontroller may be configured to varied sys¬ 
tem application requirements by appropriately adjusting strappable 
control parameters. This section is devoted to defining all 
Phoenix 211 adjustable parameters and available settings. 

10.1 Base Register Address Selection (Reference Drawing D-1025-08, Sht 3) 

The base Unibus register address of the standard Phoenix 211 Disk 
Controller is selectable MOD 208 and the Command Queue version of 
the Phoenix 211 Disk Controller is selectable MOD 40g. 

10.1.2 The standard base address of the Phoenix 211 Disk Controller is 
?64000g, and staples are provided on the Phoenix 211 Coupler 
Board to enable other base addresses to be utilized. 

10.1.3 The Address selection logic is shown on the upper lefthand cor¬ 
ner of sheet 4 of D-1025-08. 

10.1.4 The following Table shows the selectable address bits and the 
corresponding control staples. 

TABLE 1 


Base Register Address Selection 


Address Bit 


Control Staple Point 


A12 
All 
A10 
A0 9 
A08 
A07 
A06 
A05 


B15-13 

B15-15 

C15-02 

C15-04 

C15-06 

C15-11 

C15-13 

C15-15 


Note: 1.) For an address bit to be a logic "1", the 

control staple point must be wired high to 
the pull up string associated with J5-15. 

2.) For an address bit to be a logic " 0 ", the 
control staple point must be wired low to 
any convenient ground point. 


10.2 Interrupt Vector Address Selection (Reference 

10.2.1 The standard interrupt vector value for the 
Controller is 270g. 

10.2.2 The interrupt vector control logic is shown 
section of sheet 1 of D-1025-08. 


D-1025-08, Sht 1) 
Phoenix 211 Disk 

on the lower right 
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10 . 2 . 

10 . 2 . 


10.3 

10.3. 

10.3. 

10.3. 


3 Other interrupt vector values are selectable by wiring approp¬ 
riate vector control signals directly to the corresponding 
Unibus Data Signals. 

4 Table 2 below shows the interrupt vector Address bits and 
the corresponding required wiring. 


TABLE 2 

interrupt Vector Address Selection 
Vector Address Bit Required Control Wiring 


A02 
A0 3 
A0 4 
A05 
A06 
A0 7 


A08-01 to CU2 
A08-04 to CT2 
A08-10 to CN2 
A08-13 to CP2 
C08-01 to CV2 
C08-04 to CM2 


Note: 1.) Logic 1 = control wire in. 

2.) Logic 0 = control wire removed. 

Interrupt Priority Level Selection (Reference D-1025098, Sht 1) 

1 The standard interrupt priority level for the Phoenix 211 Disk 
Controller is BR5. 

2 The interrupt priority level of the Phoenix 211 Disk Controller 
is determined by staples at component location A9 on the Phoe¬ 
nix 211 Coupler Board as shown on the lower right hand corner 
of sheet 1 of D-1025-08. 

3 Required BR4 Stapling 

Required stapling for BR4 interrupt priority stapling is as 
follows: 


1.) 

A09-01 

to 

A09-05 

2.) 

A09-02 

to 

A09-15 

3.) 

A09-03 

to 

A09-14 

4.) 

A09-04 

to 

A09-13 

5.) 

A09-07 

to 

A09-11 

6.) 

A09-12 

to 

A09-16 
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10.3.4 


Required BR5 Stapling 

Required stapling for BR5 interrupt priority is as follows: 

1. ) A09-01 to A09-16 

2. ) A09-02 to A09-05 

3. ) A09-03 to A09-14 

4. ) A09-04 to A09-13 

5. ) A09-07 to A09-10 

6. ) A09-12 to A09-15 

10.3.5 Required BR6 Stapling 

Required stapling for BR6 interrupt priority is as follows: 

1. ) A09-01 to A09-16 

2. ) A09-02 to AO9-15 

3. ) A09-03 to A09-05 

4. ) A09-04 to A09-13 

5. ) A09-07 to A09-09 

6. ) A09-12 to A09-14 

10.3.6 Required BR7 Stapling 

Required stapling for BR7 interrupt priority is as follows: 

1. ) A09-01 to A09-16 

2. ) A09-02 to A09-15 

3. ) A09-03 to A09-14 

4. ) A09-04 to A09-05 

5. ) A09-07 to A09-08 

6. ) A09-12 to A09-13 


10.4 DMA Throttle Value Selection (Reference D-1025-08, Sht 2) 

On the Phoenix 211 Disk Controller the number of consecutive DMA 
Memory cycles that are to be used by the disk controller for data 
transfers is uniquely selectable from 1 to 256 words via the DMA 
"Throttle" Control Logic and associated control staples are shown 
on the lower right hand corner of sheet 2 of D-1025-08. 

10.4.1 The normal factory setting for the DMA Throttle is 8. 

10.4.2 The DMA Throttle setting enables the user to adapt the Phoenix 
211 Disk Controller to the Unibus environment and system con¬ 
figuration of his application via limiting the maximum number 
of consectutive DMA cycles utilized by the disk controller for 
data transfers. 
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10.4.3 Throttle Selection 


DMA throttle value selection is accomplished via staples 
located on connector Jl. 

(J1 is the rightmost connector position at the top of the 
Phoenix 211 Interface Board.) Table 3 below defines the 
control staples and corresponding binary weighted values 
associated with the DMA Throttle Logic. 


TABLE 3 

DMA THROTTLE SELECTION 


Staple No . Binary Weight 


Required Connection Points 


1 

2 

3 

4 

5 

6 

7 

8 


1 

Jl-19 

to 

Jl-20 

2 

Jl-21 

to 

Jl-22 

4 

Jl-23 

to 

Jl-24 

8 

Jl-25 

to 

Jl-26 

16 

Jl-27 

to 

Jl-28 

32 

Jl-29 

to 

Jl-30 

64 

J1-3-1- 

to 

Jl-32 

128 

Jl-33 

to 

Jl-34 


Note: The DMA Throttle value selected is equal to the sum 

of the binary weights of the control staples inserted. 


10.5 Maximum Head Value Selection (Reference Board 3 Logic Drawing D-1034-01, 

" Sheet 5) 

The Phoenix 200 Disk Controller may be used with a large number of 
disk drives of varying capacities and number of heads. 

The disk controller will automatically abort on any attempt to uti¬ 
lize a non-existent head of any disk drive connected to it, pro¬ 
vided that the maximum number of allowable heads to be utilized is 
defined to it via control staples. 

10.5.1 The maximum head decode logic is shown on the lower right hand 
corner of sheet 5 of logic drawing D-1034-01. 

10.5.2 Normal Maximum Head Selection. Normal or not mixed drive head 
configurations are provided by connecting or not connecting 
pins 1-5 of location Ell of Phoenix 200 Board 3 to ground as 
appropriate to select the desired maximum number of heads. 

10.5.2.1 The interconnections on the logic drawing select a maximum 
of five heads ( 0 - 4 ). 

10.5.2.2 Table 4 below shows the binary weight of each control pin 
at location Ell. 
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TABLE 4 


Maximum Head Value Selection 


Board 3, Location Ell Control Pin No . 

1 

2 

3 

4 

5 


Binary Weight 

1 

2 

4 

8 

16 


Note: 


1. ) For a logic 1, leave pin open 

2. ) For a logic 0 , tie pin to ground at 

Ell-15 or Ell-8. 

3. ) The maximum head value selected is 

equal to the sum of all logic "1" 
or open Ell select pins plus 1 . 


10.5.3 Mixed Disk Drive Maximum Head Selection 


When drives of different numbers of heads are connected to 
the disk controller at the same time, two alternatives are 
possible for head selection. 


10.5.3.1 Mixed Drive Head Select Option 1 

The user could select per above procedure the maximum number 
of heads allowable for the disk drive of the largest capa¬ 
city. 

The only possible disadvantage to this approach is that 
this would permit the programmer to attempt to overrun 
any disks of lesser capacity and could result in putting 
the disk drive in the Fault state. 

10.5.3.2 Mixed Drive Head Select Option 2 

Location Ell is already preconnected to accomodate a ROM. 

A ROM could be optionally inserted into location Ell (at 
extra cost) which would provide the correct maximum number 
of head value to the selection logic as a function of what 
disk drive is selected. 

This solution thus will not allow the programmer to select 
a not existent head on any disk drive connected to the disk 
controller no matter what number of heads is associated with 
what disk drive. 


The only restriction is that the system cabling configura¬ 
tion, once defined, must remain constant with respect to 
what capacity disk drive is connected to what radial port 
of board 4 of the disk controller. 
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10.6 

10.6 

10.6 

10.6 

10.6 

10.6 

10.6 

10.6 


Maximum Sector Value Selection (Reference Board 3 Logic Drawing 
D-1034-01, Sheet 5 and Board 3 Assembly Drawing D-1034-03) 

.1 The Phoenix 200 Disk Controller may be set up to accommodate a 
varying number of sectors per track by selection staples pro¬ 
vided on Board 3 of the Formatter at Component location Ell. 

.2 The standard factory setting for the number of sectors/track 
is 32. 

.3 The disk controller will automatically abort when any attempt is 
made to utilize a non existent sector of any disk drive connected 
to it. 

.4 The disk controller maximum sector selection and comparison logic 
is shown at the upper right hand corner of Sheet 5 of logic draw¬ 
ing D-1034-01. 

.5 The selection reference value established by the user by tying 

pins 1-7 of component location E10 to ground or leaving them open 
is compared with the sector address contained in the DUSH register. 

A non existent sector error is generated whenever the contents of 
the sector field of the DUSH Register is greater than that speci¬ 
fied by the strapping of location E10. 

.6 The strapping shown on the logic drawing is for the standard 32 
sectors per track configuration. 

.7 Table 5 below shows the binary maximum sector selection value of 
each control pin at location E10. 

Table 5 




Maximum Sector Value Selection 


Board 3 Location E10 Control Pin No. Sector Select Binary Weight 


1 

2 

3 

4 

5 

6 
7 


1 

2 

4 

8 

16 

32 

64 


Note: 


1. ) For 

2. ) For 

3. ) The 

all 


a logic 1, leave pin open. 

a logic 0 , tie the pin to ground at E10-15 or 
maximum sector value selected is equal to the 
logic "1" or open E10 select pins plus 1 


E10-08. 
sum of 
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10.7 


10.7 


10.7 

10.7 

10.7 

10.7 

10.7 

10.7 


Defective Sector Identification and Skip Option Selection (Reference 
Sheet 1 of Board 3 Logic Drawing D-1034-01 and Assembly Drawing 
D-1034-03.) 

If any sectors on a disk medium utilized are defective, in terms of 
any bit cells being unable to properly contain both logic 1 and 
logic data states, as determined by a disk pack initialization util¬ 
ity after the medium is formatted, the disk controller may be option ¬ 
ally set up to skip over such defective sectors whenever they are 
encountered during normal data transfers. 

.1 Normal Handling of "Hard" Defective Sectors 

Hard defective sectors are normally located by disk utility programs 
such as "BAD" under RSX11-M. 

The utility program rotates a worst case data pattern through every 
character of every sector data field on the disk medium. 

Any defective sectors found are cataloged by the utility program 
and allocated to a file created on the medium called "BAD". 

Hence, all "hard" defective sectors are then prevented from being 
allocated to normal user programs by the file management and no 
special action is required by the disk controller. 

. 2 Normal Disk Controller Staple Setting 

The proper factory setting for the disk controller for normal 
handling of any "hard" defective sectors is for staple W1 on 
Board 3 to be removed. 

. 3 Optional Skip on Detection of Def ective Sector 

Optionally the disk controller may be set up to automatically skip 
over any hard defective sectors referenced in any data transfer 
operation. 

.3.1 In this mode of operation the header of any defective sectors 
found by the disk initialization utility program would be re¬ 
formatted to set the two "Bad Sector Flag" bits contained in the 
sector header. 

.3.2 The disk controller would then automatically skip over any such 
sector when the Bad Sector Flag bits were accessed along with 
the header during sector position verification. 

.3.3 This mode of operation permits the user to perform multiple sec¬ 
tor transfers involving defective sectors without having the 
data transfers to be delimited by defective sectors. 

.3.4 This mode of operation is selected by connecting staple W1 on 
board 3 as shown on the lower left hand corner of Sheet 1 of 
logic drawing D-1034-01. 
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10.7.4 Optional Abort on Detection of Defective Sector 


10.7 

10.7 

10.7 

10.7 

10.7 

10.8 

10.8 

10.8 

10.8 

10.8 


.4.1 The disk controller may be optionally set up to abort any oper¬ 
ation involving a flagged defective sector in any data transfer 
on the basis that the file management system should not allocate 
any defective sectors for transfers. 

.4.2 In this mode of operation defective sectors are determined by ^ 
the disk utility and the Bad Sector Flag bits are set in the 
headers of all defective sectors as above. 

.4.3 However, whenever the disk controller detects that a defective 
sector is being accessed, as determined by the presence of the 
"Bad Sector Flag" header bits, the disk controller will immedi¬ 
ately abort whatever data transfer is being conducted. 

.4.4 This abort on detection of defective sector mode is selected by 
removing staple W1 from board 3 as shown on the lower right hand 
corner of Sheet 1 of logic drawing D-1034-01. 

.5 Wl Control Staple Location (Reference Board 3 Assembly Drawing 

5 - 1034-03 >- 

The defective sector control staple Wl is etched onto the etch side 
of the printed circuit board just above and parallel to resistor R9. 


CPC Disk Radial Port Selection (Reference Sheet 2 of CDC Board 4 
Logic Drawing D-1035-01 and CDC Board 4 Assembly Drawing D-1035-03) 

.1 The Phoenix 200 Disk Formatter can control up to four disk drives. 

Each disk drive requires connection to the disk formatter via the 
so called "B" or "Radial" Cable. 

.2 Four 26 pin Berg connectors are provided on Board 4 of the for¬ 
matter to accomodate up to four radial disk drive cables. These 
connectors are labeled Jl, J2, J4 and J5, with J1 being the right¬ 
most connector on the board and J5 being the leftmost connector. 

.3 Any disk drive radial cable may be connected to any physical rad¬ 
ial connector provided on the board. 

However , any radial connector ports not being used should be dis ¬ 
abled by staple selection to prevent introduction of noise - into 
the disk formatter. 

.4 The radial cable interface logic for the four possible disk drives 
is contained on Sheet 4 of the CDC Board 4 logic drawing D-1035-01. 

The presence of control staples W35, W6, W34 and W33 enable the for¬ 
matter receiving logic for connectors Jl, J2, J4 and J5 respectively 
(These are located in the middle of each port logic section.) 


10.8.5 



10.8 


10.9 

10.9 

10.9 

10.9 

10.9 

10.9, 

10.9. 

10.9. 

10.9. 


.6 The factory staple settings for various numbers of disk drives 
is shown below. 


Number of Connected Disk Drives Connectors Used Staples Inserted 


1 

2 

3 

4 


J1 

J1,J2 

J1,J2,J4 

J1,J2,J4,J5 


W35 

W35,W6 
W35,W6,W34 
W35,W6,W34,W33 


Note: User must use radial connectors corresponding to radial port 

enable staple configuration . 


Rotational Positioning Sensing Selection (Reference Sheet 3 of CDC 
Board 4 Logic Drawing D-1035-01 and Board 4 Assembly Drawing D-1035-03) 

.1 Rotational Position Sensing (RPS) is a standard feature of the 

Phoenix 200 Formatter. Rotational Position Sensing enables a user 
to maximize disk subsystem throughput by considering sector position 
information as well as head cylinder position information in trans¬ 
fer allocation among multiple disk drives. 

.2 Seek Complete in the Phoenix 200 Formatter is defined as being both 
"ON CYLINDER" and "'ON SECTOR" . 

To allow for operating system overhead the seek complete signal is 
normally generated four sectors before the actual target sector 
allowing a nominal two millisecond for software setup time. (This 
delay is programmable.) 

.3 The Rotational Positioning Sensing logic is shown on Sheet 3 of the 
CDC Board 4 logic drawing D-1035-01. 

4 Rotational Position Sensing Enable/Disable Control Staple 


4.1 Rotational Position Sensing is enabled if control staple W3 is 
inserted. When this staple is inserted, seek complete cannot 
be generated until the current actual and reference commanded 
sector are identical, as determined by the sector comparator 
logic. 

When sector comparison occurs, signal LASECCOMPH is high or active. 

4.2 When staple W3 is removed, rotational position sensing is disabled 
as LASECCOMPH is always active. 

5 Sector Remapping ROM's 

5.1 In order to generate the sector comparison signal four or more 

sectors ahead of the actual target sector, the actual target sec¬ 
tor address is mapped via ROM's A7, C7, B7 & C8 to the address of 
the sector two after it. 
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10.9.5.2 ROM A7 is normally the only one supplied with a standard 32 
sector formatter, since only one (32 X 8) ROM is required to 
remap 32 sectors. 

10.9.5.3 ROM's 07,B7 & 08 are only required if the formatter is set 
up for more sectors as indicated on the logic drawings* 


10.9.6 Temporary Storage of Reference Target Sector Address 


10.9.6.1 Seek Commands for multiple drives may be overlapped by the user, 
and the formatter has only one sector command field in the DUSH 
Register. 


10.9.6.2 To provide rotational position sensing in an overlapped seek en¬ 
vironment, the commanded sector must be saved temporarily to pro¬ 
vide a reference target sector address for each disk drive. 

10.9.6.3 The commanded target sector for each disk drive is stored in the 
internal registers implemented by components A9 & A10 when any 
Seek operation is initiated. This reference sector value is then 
accessed and used by the seek sector comparison logic. 


Note : To utilize rotational position sensing properly, the user 
must define the target sector at the time that a Seek 
Only command is initiated. — 


10.10 Optional Sector Interleaving Selection (Reference Sheet 5 of CDC 

Board 4 logic drawing D-1035-01 and Board 4 Assembly drawing D-1035-03. 


10.10.1 The Phoenix 200 Formatter supports absolute contiguous sector ad¬ 
dressing as standard and interleaved sector addressing as optional. 

10.10.2 The Sector interleaving control logic is shown on the upper right 
hand corner of Sheet 5 of Board 4 logic drawing D-1035-01. 

10.10.3 Sector Interleaving in the Phoenix 200 Formatter is achieved by 
ROMS C6,D6,A6 and B6 so that any desired interleaving can be 
readily programmed. One to four ROM's may be required for inter¬ 
leaving depending on how many sectors are used, as shown on the 
logic drawing. 


10.10.4 Phoenix 200 Formatters are normally set up at the factory for ab¬ 
solute contiguous sector addressing so that at location 06, jumpers 
are shown directly connecting input sector address lines to corres¬ 
ponding output sector address lines. 

10.10.5 A one time, non-recurring charge will be assessed for any controllers 
ordered with interleaving to recover programming and testing costs. 


10.10.6 Control Staple Settings for Interleaving More Than 32 Sectors 


When sectors are to be interleaved, control staples W1 and W2 
must be removed. 
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Table 6 



No. of Sectors 


Required Staple Deletes 


Required ROMS 


0 - 31 

32 - 63 

64 - 95 

96 - 127 


W1,W2 
W1,W2 
W1,W2 
Wl j W2 


C6 

C6,D6 
C6,D6,A6 
C6,D6,A6,B6 


10.11 Maximum Cylinder Selection Logic (Reference Sheet 4 of CDC Board 4 
Logic Drawing D-1035-01 and CDC Board 4 Assembly Drawing D-1035-03 

10.11.1 The Phoenix 200 Formatter may be used with a large number of disk 
drives with a varied number of cylinders. 

The disk formatter will automatically abort on any attempt to uti¬ 
lize a non-existent cylinder of any disk drive connected to it, 
provided that the maximum number of allowable cylinders to be 
utilized is defined to it via control staples. 

10.11.2 The maximum cylinder decode logic is shown on the lower right hand 
corner of Sheet 4 of the CDC Board 4 logic drawing D-1035-01. 

10.11.3 This logic compares the cylinder address contained in the formatter 
Cylinder Address Register with a maximum cylinder value specified 
by the user via staples or ROM's at component locations E12 & F12. 

10.11.4 Any time that the contents of the Cylinder Address Register is 
larger than the user defined maximum value, a Non-Existent Cylin¬ 
der Error will be generated and cause any transfer operation to 
be aborted. 

10.11.5 Normal Maximum Cylinder Selection 

Normal maximum cylinder address selection is accomplished by con¬ 
necting or not connecting pins 1-7 of location E12 and pins 1 & 2 
of location F12 to ground as appropriate to select the desired 
maximum cylinder value. 

10.11.5.1 The interconnections shown on the logic drawings select a maximum 
cylinder value of 823 appropriate to a CDC 9762 80 MB Disk Drive. 

10.11.5.2 Table 8 shows the binary weight of each control pin involved in 
maximum cylinder selection. 
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Table 8 


Maximum Cylinder Control Pins 


Board 4 Control Location & Pin 

E12-01 

E12-02 

E12-03 

E12-04 

E12-05 

E12-06 

E12-07 

E12-09 

F12-01 

F12-02 


Cylinder Select Binary Weight 

1 

2 

4 

8 

16 

32 

64 

128 

256 

512 


Note: 1.) For a logic 1, leave pin open. 

2. ) For a logic 0 , tie pin to ground at pin 08, or 15 

of component location. 

3. ) The maximum cylinder value selected is equal to 

the sum of all logic "1" or open select pins plus 1 . 


10.12 External -5VDC Supply Option Selection (Reference CDC Board 4 Logic 
Drawing D-1035-01 Sheet 1 (top center of page) and Assembly Drawing 
D-1035-03. 

The Phoenix 200 Formatter requires -5VDC power as bias voltage for 
the differential drivers and receivers used to interface with the 
CDC disk drives. 

The -5VDC is normally generated from -15VDC by a 7905 power regu¬ 
lator as shown on the logic diagram. Provision is made to enable 
the user to supply the -5VDC voltage directly from an external 
source by removing the supplied 7905 regulator and inserting staple 
W36. 

Note: 1.) Staple W36 is a vertical staple just to the right of 

and below SIP component RP131 just above the "A" con¬ 
nector of Board 4. 

2.) If the user chooses this option, -5VDC can be brought 
into the formatter via any unused pin on the power 
harness to backplane pin AN2. 


10.13 Maintenance Error Abort Inhibit Option Selection (Reference Board 
3 Logic Drawing Sheet 4 (top center of page) and Assembly Drawing 
D-1034-03. 

10.13.1 For maintenance fault isolation purposes it may be desirable to 
temporarily inhibit the formatter from aborting any commanded 
operation at the detection of any error condition. 
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10.13.2 



This maintenance only mode of operation can be entered by re¬ 
moving staple W9 on Board 3. 

10.13.3 Staple W9 is etched diagonally onto the printed circuit board 
immediately above and to the left of component G8. 

Warning 1! 

If staple W9 is temporarily removed for maintenance purposes , 
it must be replaced before putting the formatter back into 
normal service. 



10.14 Maintenance Mode Data Complementation Option Selection (Reference 
CDC Board 4 Logic Drawing D-1035-01 Sheet 4 (top center) and 
Assembly Drawing D-1035-03 


10.14.1 In Maintenance Mode the contents of the 32 bit header are used 
to determine the validity of all internal data paths back to 
computer memory. 

The data words determined by the contents of the header words 
are used as received disk data and transmitted to the host com¬ 
puter via normal means. 


10.14.2 By varying the contents of the Cylinder and Unit, Sector Head 
Registers, varying data patterns may be used to thoroughly exer¬ 
cise all formatter logic and data paths. 

10.14.3 Staples W27 and W28 determine whether or not the header data 
will be continuously used as "data" for the number of words to 
be read as determined by the commanded transfer block length, 

or whether the data will be complemented every other transmission. 

10.14.4 If staple W27 is in place, the contents of the header words will 
be used continuously as data words and the pattern will repeat 
every two words. 


Note : Staple W27 is a vertical run etched onto the printed cir¬ 

cuit board immediately above decoupling capacitor C85. 


10.14.5 If staple W28 is in place, the header words will be complemented 
after each two words resulting in a four word repeating data 
pattern. 

Note ; 1.) The staple W28 common point is immediately above de¬ 

coupling capacitor C85 and the other point is diago¬ 
nally to the left at the same height as staple W27 
connection point. 

2.) Staple W27, which is etched onto board, must be cut 
is staple W28 option is to be selected. 
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10.15 Header Format Staple Selection (Reference Sheet 4 of CDC Board 4 
Logic Drawing D-1035-01, Sheet 4 (right hand side) and CDC Board 
4 Assembly Drawing D-1035-03) 

10.15.1 The Phoenix 200 Disk Dormatter utilizes two basic header for¬ 
mats, one for the Control Data Corporation family of disk drives 
and one for Calcomp Disk Drives. 

10.15.2 Header Cylinder Format Staple Selection 

The 32 bit Header Shift Register and associated staples are 

shown on the lower right side of Sheet 4 of Logic Drawing D-1035-01. 

Note : The logic drawing shows the proper staples for the normal 
Control Data Corporation disk drive family. Table 9 _ below 
shows the required staples for both Control Data Corporation 
and Calcomp Disk Drives. 

10.15.3 Header Cylinder Comparison Enable Count Selection 

A 4 stage counter at location A2 of Board 4 is used to determine 
when the Cylinder Bits of the header are to be compared with the 
current contents of the Cylinder Register during the position 
verification cycle performed by the formatter at the beginning 
of each sector. 1' 

This logic and associated control staples are shown at the upper 
center of Sheet 4 of CDC Board 4 logic drawing D-1035-01. 

Table 9 


Header Format Cylinder Staple Selection 
(Reference D-1035-01 Sheet 4, D-1035-03) 

Staple # CDC Configuration Optional Configuration Staple Location 


W7 

OUT 

IN 

E9 

W8 

IN 

OUT 

E9 

W9 

OUT 

IN 

E9 

W10 

IN 

OUT 

E9 

Wll 

OUT 

IN 

E9 

W12 

IN 

OUT 

E9 

W13 

OUT 

IN 

E10 

W14 

IN 

OUT 

E10 

W15 

OUT 

IN 

E9 

W16 

IN 

OUT 

E9 

W17 

OUT 

IN 

E9 

W18 

IN 

OUT 

E9 

W19 

IN 

OUT 

E10 

W20 

OUT 

IN 

E10 

W21 

IN 

OUT 

E10 

W22 

OUT 

IN 

E10 

W23 

IN 

OUT 

E10 

W24 

OUT 

IN 

E10 

W25 

IN 

OUT 

E10 

W26 

OUT 

IN 

E10 
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Note : All staples required for normal CDC configuration are 

etched on board and must be cut if header format is to 
change. 

10.15.3.1 When the board is configured normally for CDC disk drives, 
the counter is prebiased with a count of 0 , enabling the 
cylinder comparison to begin during the second header word, 

10.15.3.2 When the board is configured for Calcomp Disk Drive emulation, 
the counter is prebiased with a count of 14g enabling the cyl¬ 
inder comparison to begin at the beginning of bit 13 of the 
first header word. 

10.15.3.3 The logic drawing shows proper staple selection for the normal 
CDC disk drive configuration. Table 10 below shows proper 
staple selection for both CDC and Calcomp Disk Drive configur¬ 
ations . 

Table 10 


Header Cylinder Comparison Enable Count Selection 
(Reference D-1035-01 Sheet 4, D--1035-03) 


Staple # CDC Configuration Calcomp Configuration Staple Location 


W29 

IN 

IN 

Irtmed.Below A2 

W30 

IN 

IN 

Limed.Below A2 

W31 

IN 

OUT 

limned.Below A2 

W32 

IN 

OUT 

Limed.Below A2 


10.16 FIFO Memory Storage Capacity Selection (Reference Board 2 Logic 
Drawing D-1033-01, Sheet 5 and Assembly Drawing D-1033-03) 

10.16.1 The Phoenix 200 Formatter may be equipped with 128, 256, or 512 
words of FIFO memory. Standard memory factory FIFO capacity is 
128 words. 

10.16.2 The formatter FIFO storage is provided by two physical memory 
banks, each of which contains half of the storage provided. 

10.16.3 The memory banks are alternately accessed to half the access time 
of one equivalent memory bank. 

10.16.4 Both memory banks are shown on Sheet 5 of the logic drawing wired 
for a full 256 word storage capacity each. 

10.16.5 In actual practice the FIFO memory banks are depopulated when less 
than 512 words of storage are to be utilized, and jumper wires are 
added from the data outputs of last used memory elements to the 
output of pin of the last corresponding memory element location in 
the matrix. 
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10.16.6 Table 11 shows the components required for 128 and 256 memory 
storage capacity options while Table 12 shows the required 
jumper wires for these capacities. 

Caution : The FIFO Request Delay Selection Logic must also be 

changed anytime that the FIFO memory capacity is 
changed. See Section 10.17. 

Table 11 

FIFO Memory Elements Required for 128 AND 256 Word Capacities 

(Reference Board 2 Logic Drawing D-1033-01 Sheet 5 and 
Assembly Drawing D-1033-03) 

1.) Memory Elements Required for 128 Word Storage Capacity 
Memory Bank 0 
U87 
U98 
U109 
U121 



Memory Bank 1 
U9 IT 
U1J33 
U114 
U126 

2.) Memory Elements Required For 256 Word Storage Capacity 
Memory Bank 0 
U87,U88 
U98,U99 
U109,U110 
U121,U122 

Memory Bank 1 
U92,U93 
Ulj?3,U104 
U114,U115 
U\26 ,U127 

Note : The basis memory element is a 64 x 4 FIFO MOS memory 

device. 
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Table 12 


Jumper Wire Connections Required for 128 & 256 

Word Memories 

(Reference Board 2 Logic 

Drawing D-1033-01 

Sheet 5 and 


Assembly 

Drawing D-1033-03) 


Memory Bank 

0 Required Jumpers 



Data Bit 

128 Word 

256 Word 

Destination 

Number 

Origin Point 

Origin Point 

Point 

0 

U122-04 

U123-04 

U124-13 

1 

U122-05 

U123-05 

U124-12 

2 

U122-06 

U123-06 

U124-11 

3 

U122-07 

U123-07 

U124-10 

R(0-3) 

U122-03 

U123-03 

U124-14 

SO (0-3) 

U122-02 

U123-02 

U124-15 

4 

U110-04 

Ulll-04 

U112-13 

5 

U110-05 

Ulll-05 

U112-12 

6 

U110-06 

Ulll-06 

U112-11 

7 

0110-07 

Ulll-07 

U112-10 

R(4-7) 

0110-03 

Ulll-03 

U112-14 

SO(4-7) 

0110-02 

Ulll-02 

U112-15 

8 

U99-04 

U100-04 

U101-13 

9 

U99-05 

U100-05 

U101-12 

10 

U99-06 

U100-06 

U101-11 

11 

U99-07 

U100-07 

U101-10 

R (8-11) 

U99-03 

U100-03 

U101-14 

SO(8-11) 

U99-02 

U100-02 

U101-15 

12 

U88-04 

U89-04 

U90-13 

13 

U88-05 

U89-05 

U90-12 

14 

U88-06 

U89-06 

U90-11 

15 

U88-07 

U89-07 

U90-10 

R (12-15) 

U88-03 

U89-03 

U90-14 

SO(12-15) 

U88-02 

U89-02 

U90-15 

Memory Bank 

1 Required Jumpers 



Data Bit 

128 Word 

256 Word 

Destination 

Number 

Origin Point 

Origin Point 

Point 

0 

U127-04 

U128-04 

U129-13 

1 

U127-05 

U128-05 

U129-12 

2 

U127-06 

U128-06 

U129-11 

3 

U127-07 

U128-07 

U129-10 

R (0-3) 

U127-03 

U128-03 1. 

U129-14 

SO(0-3) 

U127-02 

U128-02 

U129-15 

4 

U115-04 

U116-04 

U117-13 

5 

U115-05 

U116-05 

U117-12 

6 

U115-06 

U116-06 

U117-11 

7 

U115-07 

U116-07 

U117-10 

R(4-7) 

U115-03 

U116-03 

U117-14 

SO(4-7) 

U115-02 

U116-02 

U117-15 

8 

U104-04 

U105-04 

U106-13 

9 

U104-05 

U105-05 

U106-12 
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Table 12 


Memory Bank 

1 Required Jumpers 

(Cont'd) 


Data Bit 

128 Word 

256 Word 

Destination 

Number 

Origin Point 

Origin Point 

Point 

10 

U104-06 

U105-06 

0106-11 

11 

U104-07 

U105-07 

U106-10 

R (8-11) 

U104-03 

U105-03 

U106-14 

SO(8-11) 

U104-02 

U105-02 

U106-15 

12 

U93-04 

U94-04 

U95-13 

13 

U93-05 

U94-05 

U95-12 

14 

U93-06 

U94-06 

U95-11 

15 

U93-07 

U94-07 

U95-10 

R(12-15) 

U93-03 

U94-03 

U95-14 

SO(12-15) 

U93-02 

U94-02 

U95-15 


10.17 FIFO Memory Request Delay Selection (Reference Board 2 Logic Drawing 
D-1033-01, Sheet 4 (bottom right hand corner and Assembly Drawing 
D-1033-03) 


10.17.1 When a word is entered into the FIFO memories contained in the 
formatter the data word has to "fall through" all 64XN locations 
of the memory before it can be accessed and retrieved from the 
memory. 

10.17.2 The amount of time to "fall through" the memory elements is a 
direct function of how large the memory is and how many FIFO 
elements the data has to serially fall through. 

10.17.3 When a data word is entered into a FIFO memory, no formatter action 
can be taken on such word until the word is available for access 
after fall through time has elapsed. 


10.17.4 All requests for formatter direct memory access based upon FIFO 
data word entry are delayed by a time equal to the data FIFO mem¬ 
ory "fall through: time by the logic shown on Sheet 4 prior to 
being used by the formatter. 

10.17.5 This is accomplished by entering a bit into the delay logic when 
data is entered into or retrieved from the FIFO memory. This bit 
is then shifted through the required number of stages at a known 
clock frequency. When the delayed request signal appears at the 
selected output point of the delay logic, it can be safely used 

to cause a DMA transfer operation to load or access the FIFO memory. 


10.17.6 Staples W44, W45, and W46 adjust the request delay to 128, 256 or 
512 word memory capacities respectively and only one of these 
staples must be inserted at any one time. Table 13 shows the staple 
locations as well as the associated memory capacities. 
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Table 13 


FIFO Memory "Fall Through” Request Delay Selection 

(Reference Board 2 Logic Drawing D-1033-01 
Sheet 2 and Assembly Drawing D-1033-03) 


FIFO Memory Capacity Staple Required Staple Location 


128 

256 

512 


W44 

Iitmed. Below Al-06 

W45 

Iitmed. Below Al-07 

W46 

Iitmed.Below Al-08 


Note: W44 is etched onto the etch side of the printed 
circuit board and must be cut if W45 or W46 are 
to be inserted. 


10.18 P ack Change Seek Interrupt Selection (Reference Board 2 Logic Draw- 
ing D-1033-01 Sheet 3 (bottom left of page) and Assembly Drawing 
D-1033-03) 

10.18.1 Whenever a disk drive is powered down and then up by an operator 
the transition is detected by the disk controller and the "Pack 
Change" Status bit is set in the Disk Status Register. 

10.18.2 If staple W28 is inserted in board 2 of the formatter the transi¬ 
tion can also generate a Seek Done Interrupt to flag the host 
computer of the occurrence of the change in the disk drive status. 

10.18.3 The Pack Change Interrupt is normally not enabled at the factory 
(W28 is removed) 

10.18.4 Staple W28 connection points are immediately below and to the 
left and right of U50-01 and U50-02 respectively. 
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10.19 Optional Data Port Interface Selection 

10.19.1 General 

The data bus of the Phoenix 200 Formatter may be uniquely 
isolated from the control bus via staples. This permits 
the user to utilize his computer to control and initiate 
data transfers between the selected disk drive(s) and user 
external equipment physically connected to the Optional 
Data Port Connector located on Board 2 of the formatter. 

The following paragraphs of this section are devoted to de¬ 
fining all of the staple changes required to put the for¬ 
matter in the Optional Data Port Configuration. 

10.19.2 Required Data Bus Modifications (Reference Board 2 Logic Draw 
mg D-1033-01 Sheet 1 and Assembly Drawing D-1033-03) 

10.19.2.1 Data Bus Transceiver Insertion 



10.19.2.1.1 The Optional Data Port Interface Logic is shown on the 
extreme right of Sheet 1 and is comprised of components 
U130, U118, U107 and U96. 

10.19.2.1.2 The transceiver receiver outputs (D0H-D15H) are hard¬ 
wired to the input of the 2=1 data multiplexer and latch 
shown on the extreme left of Sheet 1. 


10.19.2.1.3 DMA write data and disk read data are multiplexed and 

latched by the 74298's shown on extreme left of Sheet 1 
prior to being written into one of the two formatter 
FIFO memories. 


10.19.2.1.4 To prevent noise from entering the formatter through the 
unused transceivers in normal formatter configurations, 
the transceivers U130, U113, U107 and U96 are not nor¬ 
mally provided. 

10.19.2.1.4 Transceivers U130, U118, U107 and U96 must be physically 
inserted into board 2 of the formatter for the Optional 
Data Port Configuration. 


10.19.2.2 Isolation of Control Bus and Optional Data Port Input Buses 

10.19.2.2.1 With the Optional Data Port Transceivers in place, incom¬ 
ing data from the Optional Data Port Interface and host 
computer are both connected to same input of the data 
multiplexer and latch shown on the extrmem left of sheet 1. 

10.19.2.2.2 To isolate the incoming computer and Optional Data Port 
data, staples W12-W27 must be removed. 

Note: 1.) All of these staples are etched onto the 

printed circuit board and must be carefully 
cut with an XACTO knife. 
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2. ) Staples W14, W15 and W16 are horizontal 

staples located immediately below U86. 

3. ) All other staples (W17-W27) are physically 

located immediately below U120. (Staples 
run vertically in two rows.) 

10.19.2.2.3 Isolation of Outgoing Data from internal Bus 

10.19.2.2.3.1 To prevent data being sent to the Optional Data Port Inter¬ 
face (during any Read operation)from being gated onto the 
internal formatter bus staple W5 must be removed. 

10.19.2.2.3.2 Staple W5 is etched onto the printed circuit board and must 
be carefully cut. 

10.19.2.2.3.3 Staple W5 is the second vertical staple from the left of 
the lower row of staples occupying area directly above 
U65-15. 

10.19.2.2.4 Gating Of Data Onto Optional Data Port Interface 

10.19.2.2.4.1 In order to enable the DMRDSTBL Signal from the Optional 
Data Port to enable data to be gated onto the Optional 
Data Port Interface, two staples must be removed and two 
more must be added as follows. 

10.19.2.2.4.2 Staple Removals 

Staple Number Location 

W6 Vertical staple above U65-16 

W9 Vertical staple below U66-02 

Note: W6 and W9 are etched onto the printed circuit 

board and must be cut carefully. 

10.19.2.2.4.3 Staple Additions 

Staple Number Location 

W7 Vertical staple above U65-13 

W8 Vertical staple above U65-14 

10.19.2.2.5 Clocking of Optional Data Port Data into Formatter Latch 

10.19.2.2.5.1 Optional Data Port Interface data during Write operations 
is strobed into the 74298 latches prior to being written 
into one of the two formatter FIFO memories. 

10.19.2.2.5.2 In order to allow the Optional Data Port DMLDSTB Signal 
to clock the data into the latches, staple W10 must be 
removed and staple Wll must be inserted. 

10.19.2.2.5.3 Staple W10 is etched onto the printed circuit board and 
is located below U47. This staple runs horizontally be¬ 
low U47-05 to U47-07. 
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10.19.2.2.5.4 Staple Wll is located below U47 and is to run horizon¬ 
tally from connection points approximately at U47-01 
and U47-03. 


10.19.2.2.6 Gating of Optional Data Port DMACK Signal to DMA Reques t 
Logic (Reference Board 2 Logic Drawing D-1033-01 Sheet 4 
(top center of sheet) and Assembly Drawing D-1033-03) 


10.19.2.2.6.1 The Optional Data Port Interface Signal DMACK must be 
gated into the formatter DMA Request Logic shown on 
Sheet 4 in lieu of the normal computer supplied DMA 
acknowledge signal. 

10.19.2.2.6.2 This is accomplished by removing staple W39 and insert¬ 
ing staple W38. 

10.19.2.2.6.3 Staple W39 is a horizontal staple located below U60 and 
running approximately from U60-07. 


10.19.2.2.6.4 Staple W38 should be located immediately to the left of 
the original W39 staple. 


10.19.2.2.7 Gating of Optional Data Port Overflow Signa l 

(Reference Board 2 Logic Drawing D-1033-01, sheet 4 
(left center of sheet) and Assembly Drawing D-1033-03) 

10.19.2.2.7.1 The Optional Data Port Word Count Overflow Signal WCROVFL 
is enabled for internal formatter use by inserting staple 
W37 into Board 2. 

10.19.2.2.7.2 Staple W37 is vertically installed between points immedi¬ 
ately to the left of U119. 


10.19.2.2.8 D isabling of Normal DMA Word Count Overflow Signa l 

(Reference Board 1 Logic Drawing D1032-01, Sheet 1 and 
Assembly Drawing D1032-04) 


10.19.2.2.8.1 The normal DMA Word Count Register Overflow Signal 

(WCROVH) generated on the Phoenix 211 Interface.Board 
must be disabled when using the Optional Data Port Inter¬ 
face, since it is to be supplied by user external equip¬ 
ment . 


10.19.2.2.8.2 This is accomplished by physically removing staple Wl 
shown on the top center of sheet 1 of Board 1 Logic 
Drawing D1032-01. 

10.19.2.2.8.3 (Reference Board 1 Assembly Drawing D1032-04) Staple Wl 
is a vertical staple etched onto the printed circuit 
board on the component side, immediately to the left of 
component F9 and must be carefully cut. 
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10.19.2.2.9 D isabling of Normal DMA DMDAtIL Sign al(Reference Board 1 
Logic Drawing D1032-01, Sheet 1 and Assembly Drawing 
D1032-04). 


10.19.2.2.9.1 The normal DMA Input Data Signal (DMDATIL) generated on 
the Phoenix 211 Interface Board must be disabled when 
using the Optional Data Port Interface. 

10.19.2.2.9.2 This is accomplished by physically removing staple W2 
shown on the center of Sheet 1 of Board 1 Logic Drawing 
D1032-01. 


10.19.2.2.9.3 (Reference Board 1 Assembly Drawing D1032-04) Staple W2 
is horizontal staple located immediately below and con¬ 
nected to pin 4 of component G8. 


10.19.2.2.10 Disabling of Formatter DMA Request Signal (DMRL) To 21 1 

Interface Board , (Reference Board 1 Logic Drawing D1032-01, 
Sheet 1 and Assembly Drawing D1032-04) 


10.19.2.2.10.1 The normal DMA Request Signal generated by the formatter 

(DMRL) must be inhibited from making DMA requests to the 
Phoenix 211 Interface Board when the Optional Data Port 
Interface is used. 


10.19.2.2.10.2 This is physically accomplished by removing staple W3 
shown on the top right side of sheet 1 of Board 1 Logic 
Drawing D1032-01. 

10.19.2.2.10.3 (Reference Board 1 Assembly Drawing D1032-04) Staple W3 

is a horizontal staple physically etched onto the etch 
side of the printed circuit board, immediately above 
and connected to pin 5 of mini component J8B. (left 

most mini dip at location J8). The staple can be read¬ 
ily removed by carefully cutting the etch on the com¬ 
ponent side of the board connecting J8B-04 to the feed 
through pad immediately above J8B-04. 


10.19.2.2.11 Disabling of Formatter DMA Directional Signal(DMDIRL) to 
211 Interface Board (Reference Board 1 Logic Drawing 
D1032-01 Sheet 1 and Assembly Drawing D1032-04) 


10.19.2.2.11.1 The normal DMA Direction Definition Signal(DMDIRL) gen¬ 
erated by the formatter to the 211 Interface Board must 
be disabled when the Optional Data Port Interface is used 

10.19.2.2.11.2 This is physically accomplished by cutting the etch con¬ 
necting the DMDIR driver output to the associated 01 
connector pin as shown on the top of sheet 1 of Board 1 
Logic Drawing D1032-01. 


10.19.2.2.11.3 (Reference Board 1 Assembly Drawing D1032-04) The etch 
should be carefully cut on the component side of the 
printed circuit board immediately above Pin 5 of mini 
component J8A. (rightmost mini dip at location J8) 
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10.19.2.2.12 Disabling of Formatter Data Onto Data Bus to 211 Interface 
Board (Reference Board 1 Logic Drawing D1032-01, Sheet 1 
and Assembly Drawing D1032-04) 


10.19.2.2.12.1 The formatter must be inhibited from putting DMA data 
onto the data bus to the 211 Interface Board when the 
Optional Data Port Interface is used. 

10.19.2.2.12.2 This is physically accomplished by cutting the etch 

connecting the DMDATIL bus gating signal to Pin 1 of 
the bus control gate E2 as shown on the bottom left of 
Sheet 1 of Logic Drawing D1032-01, and then adding a 
jumper wire connecting E2-01 to E2-02. 


10.19.2.2.12.3 (Reference Board 1 Assembly Drawing D1032-04) The etch 

should be carefully cut on the etch side of the printed 
circuit board at Pin 1 of E2. A jumper wire should then 
be added on the etch side of the board connecting E2-01 
to E2-02. 


10.19.2.2.13 Termination Removal When Autoswitch Board Used (Reference 
Board 1 Logic Drawing D1032-01, Sheet 1 and Assembly Draw¬ 
ing D1032-04) _ 

10.19.2.2.13.1 When the Autoswitch Board is used in conjunction with 

the Optional Data Port Interface the 211 Interface Board 

is physically connected to both Board 1 of the formatter 
and the Computer Port Connector of the Autoswitch. 

10.19.2.2.13.2 To facilitate checkout of all ports of the Autoswitch, 

the normal termination resistors shown for the J1 211 
Interface connector Board 1, on Sheet 1 Logic Drawings 
are physically removed from Board 1. 

10.19.2.2.13.3 In this configuration the Autoswitch provides the proper 

termination for the 211 Interface Signals. 


10.20 Abort Inhibit bn Cylinder Header Error Parameter Selection(R ef¬ 
erence Board 1 Logic Drawing D1032-01, Sheet 2 and Assembly Draw¬ 
ing D1032-04) 

10.20 The Phoenix 211 Disk Controller will normally abort an'y opera¬ 
tion in process upon detection of any error condition. 

10.20.1 The user may optionally prevent the disk controller from abort¬ 
ing any operation in process whenever a cylinder header error 
is detected by removing staple W33, as shown on right center 
of Sheet 2 of Board 1 Logic Drawing D1032-01. 


10.20.2 (Reference Board 1 Assembly Drawing D1032-04) Staple W33 is a 
horizontally oriented staple permanently etched onto the etch 
side of the printed circuit board, immediately below and con¬ 
nected to Pin 5 of component C3. 

10.20.3 Staple W33 should be removed by carefully cutting the run on 
the etch side of the printed circuit board connecting C3-05 
to the feed thru pad beneath C3-07. 
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10.21 Abort Inhibit on Sector Header Error Parameter Selection 
(Reference Board 1 Logic Drawing D1032-01, Sheet 2, and 
Assembly Drawing D1032-04) 

10.21.1 The user may optionally prevent the disk controller from abort¬ 
ing any operation in process whenever a Sector Header Error is 
detected. 

10.21.1 This is accomplished by physically removing staple W20 as shown 
on the bottom center of Sheet 2 of Logic Drawing D1032-01. 

10.21.3 (Reference Board 1 Assembly Drawing D1032-04) Staple W20 is 
a vertical staple on the component side of the printed cir¬ 
cuit board connecting Pin 5 of component D3 to the feed 
thru located immediately below D3-05, and should be carefully 
cut. 

10.22 Abort Inhibit on CRC Error Parameter Selection (Reference Board 1 
Logic Drawing D1032-01, Sheet 2 and Assembly Drawing D1032-04) 

10.22.1 The user may optionally prevent the disk controller from abort¬ 
ing any operation in process whenever a CRC Error is detected. 

10.22.2 This is accomplished by removing staple W32 as shown on lower 
right center of Sheet 2 of Board 1 Logic Drawing D1032-01. 

10.22.3 (Reference Board 1 Assembly Drawing D1032-04) Staple W32 

is a permanently etched staple on the etch side of the printed 
circuit board connected to Pin 2 of C3 and running horizon¬ 
tally to the left of and below C3 to a point below and to the 
left of C3-01. 

This staple should be removed by carfully cutting the run on 
the etch side of the printed circuit board. 

10.23 Abort Inhibit On Sector Write Protect Error Parameter Selection 

(Reference Board 1 Logic Drawing D1032-01 Sheet 2 and Assembly 
Drawing D1032-04) 

10.23.1 The user may optionally prevent the disk controller from abort¬ 
ing any operation in process whenever a Sector Write Protect 
Error is detected. 

10.23.2 This is accomplished by physically removing Staple W31 as 
shown on the lower right center of Sheet 2 of Board 1 Logic 
Drawing D1032-01. 

10.23.3 (Reference Board 1 Assembly Drawing D1032-04) Staple W31 is per¬ 
manently etched onto the etch side of the printed circuit board 
and runs horizontally to connect feed thru pads located directly 
above C3-11 and C3-09. 

The run should be carefully cut on the etch side of the printed 
circuit board. 
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Abort Inhibit on Data Late Error Parameter Selection (Reference 
Board 1 Logic Drawing D1032-01 Sheet 2, and Assembly Drawing 
D1032-04) 

10.24.1 The user may optionally prevent the disk controller frdm abort¬ 
ing any operation in process whenever a Data Late Error is de¬ 
tected. 

10.24.2 This is accomplished by physically removing staple W30 as 
shown on the lower right center of Sheet 2 of Board 1 Logic 
Drawing D1032-01. 

10.24.3 (Reference Board 1 Assembly Drawing D1032-04) Staple W30 is 
permanently etched onto the etch side of the printed circuit 
board and runs horizontally to connect feed thru pads located 
directly above B3-14 and B3-12. 

The run should be carefully cut on the etch side of the printed 
circuit board. 
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I 

1 

V2 ! 

i 

DATAOUTH 

! 2-2 ! 

i 1 

4 






CONNECTOR D 


.PIN 

A1 

i 

B1 ; 

C1 i 

Dl ; 
El ■ 





K1 ; 

LI ; 

Ml ; 
N1 • 
PI I 

«l 

81 ! 

T1 I 

01 1 

! 

vi: 


JNRME. 

SOURCE 
BOARD-SHEET 

dest._ 

...PIN. 

A2 

NAME 

SOURCE 

BOARD-SHEEIL 

PERT. 

RDCLKH 

4-5 

3 

+5 



RDDATAH 

4-5 

3 

B2 

-15 



wrtck(h) 

4-5 

3 

C2 

GND 



HDH 

4-4 

3 

D2 

GOINITL 

| 

1-2 

1,2,3,4 

COREL 

3-2 

3,4 

E2 

1 

INITL 

1-1 

1,2,3,4 

READ DATAH 

3-1 : 

2,3 

F2 

COM0H 

1-2 

3 

READDATAH 

4-5 ; 

4,3 

H2 

COMlH 

1-2 

3 

SECT1H 

4-5 

J 

4,3 

1 

J2 

CQM2H 

1-2 

3 

SECT2H 

4-5 

! 

4,3 

K2 

00M3H' 

1-2 

3 

SEC3H 

4-5 

4,3 

L2 

RDCKH 

3-1 

| 2,3 

i 

SECT4H 

4-5 

4,3 

M2. 

UNSEL0(1) 

3-5 

2,3,4 

SECT5H 

4-5 

4,3 

N2 

UNSEL 1(1) 

3-5 

2,3,4 

SECT6H 

4-5 j 

4,3 

P2 

| 

WRTCKH 

3-1 

2,3 

HFBDH 

| 4-4 

3,4 

R2 

DMACKH ! 

( 

1-1 

2 

ICMHZH 

1 

j 3-1 

1,2,3 

S2 

READ H 

3-2 

1,2,3 

GND 


i 

T2 

WRITE H i 

3-2 

1,2,3 

CKINTRL ' 
CLKINTL 

| 

! 1-3 

| 

\ 

i 

1,3 

U2 

DISRCHNOi 1 

2- 3 

3- 4 

4 

ENBHDRH ; 

\ 3-1 

j 

l 

j 

1 

i 

i 

4 

i 

1 

i 

i 

j 

J 

1 i 

i ! 

i 

V2 

DSKXFD(l) 

1 

i 

* 

1 

1 

3-4 | 

| 

i 

\ 

l 

j 

i 

a 

» 

) 

1 (Data Port 
Opt.) 


i 1 

t *« 

; t 


1 









CONNECTOR E 


PIN 

_NAME,_ 

Al 

! 

CCNTCKH 

Bl 

' 

SECADD0H 

cl i 

SECADD1H 

“1 

SECADD2H 

El ! 

i 

SECADD3H 

F1 

SECADD4H 

Hl| 

SECADD5H 

J1 ; 

j 

K1 ; 

J 

SECADD6H 

HEAD0H 

El 

HEAD1H 

Ml 

HEAD2H 

N1 

HEAD3H 

PI 

HEAD4H 

R1 

MAXCYLH 

5 

SI 

* 

LDCARL ] 

j 

T1 

GND i 

U1 

MAXSECTH 

VI 

RDUSHRL 

' l 


i 

* 

\ 


SOURCE 

KftRD-SHEET.... .DEST. 


3-3 

3-5 

3-5 

3-5 

3-5 

3-5 

3-5 

3-5 

3-5 

3-5 

3-5 

3-5 

3- 5 

4- 4 
1-1 

3-5 

1-1 


3,4 

4 

3,4 

3,4 

3,4 

3,4 

3,4 

3.4 
4 

4 

4 

4 

4 

1.4 
4 

1,3 


SOURCE 



if 

w 







CONNECTOR F 


i 


.PIN. 
ai ; 

I 

! 

B1 i 

l 


Cl 


Dl » 

El 

FI 

HI 

J1 

Kl 

LI 

Ml 

N1 

PI 

Rl 

SI 

Tl 

U1 

VI 


.NAME ... 
IDBQH 

IDBIH 

IDB2H 

IDB3H 

IDB4H 

IDB5H 

IDB6H 

IDB7H 

IDB8H 

IDB9H 

DATA 14-lJ 

DATA 13H 

DATA 12H 


DATA 11H { 1-1 

r 

DATA 10H! 1-1 


GND 

DATA 9H 
DATA 8H 


SOURCE 

BOARD-SHEET.,.DEST.. 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1, 2, 3, 

2, 3, 4 

2.3.4 
1, 2,3,4 

1 . 2 . 3.4 


1-1 

1-1 

1-1 


[SOURCES 

Board 

1 

2 

3 

4 


1-1 


1-1 


Sheet 

1-5 

1,4 

5 

1,4 


1 , 2 , 3,4 
1 , 2 , 3,4 


PIN 

A2 

B2 

C2 

D2 

E2 

F2 

H2 

J2 

K2 

L2 

M2 

N2 

P2 

R2 

S2 

T2 

U2 

V2 


.NAME_ 

+5 

-15 

GND 

IDB10H 

IDB11H 

IDB12H 

IDB13H 

IDB14H 

IDB15H 

DATA 15H 

DATA 7H 

DATA 6H 

DATA 5H 
DATA 4H 

DATA 3H 

DATA 2H 

DATA 1H 

DATA 011 


SOURCE 

_BQARCbSHEET. 


1-1 

1-1 

1-1 

1-1 
I 1-1 

1-1 

1-1 

1-1 

1-1 


.DEST. 


1 

1 

1 

1 

1 

1 

2, 3, 4 
2, 3, 4 
1, 2, 3, 4, 
1, 2,3,4 
1 , 2 , 3,4 
1 , 2 , 3,4 
1 , 2 , 3,4 
1,2,3,4 
1,2,3,4 
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1.0 Introduction 


The Phoenix 211 Disk Controller is a high performance, cost 
effective disk controller which will enable any PDP11 computer 
user to access up to 1.2 billion bytes of on-line storage. 

The Phoenix 211 Disk Controller is a new generation disk controller 
employing microprocessor technology to enable improved performance 
at lower cost. The controller can be connected to up to four 
disk drives of the new "storage module" generation offered by 
Control Data Corp.,Calcomp and other manufacturers. 

Two versions of the disk controller are currently available, 
the standard 211 model, and the Phoenix 215 Controller with 
Command Queue Capability. The standard Phoenix 211 Disk Con¬ 
troller is used under direct user program control, while the 
Command Queue equipped 215 unit is controlled by a additional 
microprocessor which automatically queues commands for up to 
four disk drives and performs all of the seek overlapping and 
data transfer initiation functions normally performed by a user 
operating system. 

This manual is dedicated to defining the programming interface 
to the standard Phoenix 211 Disk Controller in terms of the 
capabilities provided and how they can be best utilized. 

The programming interface to the Phoenix 211 Command Queue 
Disk Controller is covered in a separate supplement to this man¬ 
ual. 

2.0 Overview 


This section presents a overview of the controller programming 
interface and general capabilites. 

2.1 Program Visible Registers (Loadable and Readable) 


Register 

Description 

Standard Bus 

DCSR 

CONTROL AND STATUS 

164000 

DUSH 

UNIT, SECTOR, HEAD 

164002 

DCAR 

BUS ADDRESS REGISTER 

164004 

DWCNT 

WORD COUNT 

164006 

DCYL 

CYLINDER ADDRESS 

164010 

DSTAT 

DISK STATUS REGISTER 

164012 

DERR 

ERROR REGISTER 

164014 
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Note: Base Bus Register Address is Strappable 

2.2 Standard Interrupt Vector Address Assignment : 2 1Qg-212% (Strappable) 

2.3 Interrupt Priority : Level 5 (Strappable) 

2.4 Number of 16 Bit Words Per Sector : 256 Standard - others available 

2.5 Number of Sectors Per Track: 32 standard - others available 

2.6 Disk Sector Addressing : Absolute Contiguous or optionally 

interlaced 

2.7 Direct Memory Access Burst Duration ("Throttle") Control = 8 
Strappable from 1 to 256 words 

2.8 Number of Temporary Data Storage Buffers : Two 

2.9 Temporary Data Storage Buffer Capacity: 128 words standard 
(Selectable to 512 in increments of 128) 

2.10 Disk Unit Switching Time Latency: Zero* 

♦Separate sector counter is maintained for each disk drive 

2.11 Disk Data Transfer Initiate Latency From Seek Done Interrupt: 

1200 us Max. ** 

** Rotational position sensing is utilized. Seek done interrupt 
occurs when drive is on cylinder and 1200 yiusec before 
selected sector. (Latency time is selectable) 

2.12 Data Transfer Length: 1 to 65,556 words 

Data transfer length controller by Word Count Register. 

Data Transfer may cross sector, surface and cylinder boun¬ 
daries 

2.13 Seek Control : Direct & implicit 

All data transfer instructions contain an implicit seek 
command. 

2.14 Functional Controller Commands 


1. Seek 

2. Read 

3. Write 

4. Format 

5. Recalibrate 

6. Fault Clear 



7. System Clear 

8. Read Header, Data, and CRC 

9. Read Data, Ignore Position Verification Check 

10. Write Header, Data, CRC 

11. Write Over Write Protected Sector 

12. Compare Disk Data, Memory Data 

13. Port Release (Dual Port Disk Drives Only) 

2.15 Simultaneous Seek Implementation 

1. Supports true parallel simultaneous seek operations 

2. Separate "seeking" and "seek done" status bits are provided 
for each drive. 

3. Interrupt is generated at completion of seek only function. 

4. Identity of disk drive terminating seek is presented to user 
as a word index. 

2.16 Position Verification Technique 

1. Uses separate header preamble for each sector. 

2. Header contains sector, head, and cylinder positioning data 

3. Header Words are followed by a header CRC value word 

4. Header preamble automatically is checked 100% before any data 
transfer takes place on any accessed sector. 

2.17 Disk Formatting Technique 

1. Sector preamble header and header CRC words are generated 
once by Format program. 

2. Once a disk pack has been formatted it is not normally 
formatted again for the life of the medium 

2.18 Data Integrity Verification Technique 

1. A CRC value is computed by controller during each write 
operation based upon actual data content written onto 
each sector 

2. Computed CRC value is automatically appended to the end of 
each sector data field by controller 

3. During read operations controller automatically recomputes 
the CRC value based on actual data read and compares re¬ 
sultant value with the reference value read from the disk 

4. User may alternatively perform a actual data comparison with 
data written on disk and reference data contained in memory 
using a standard controller command. 

2.19 Soft Error Recovery Technique 

Recommended drive manufacturer's Retry Algorithem based on 

high resolution programmed offsets of both the head cylinder 

position and data strobe timing 
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2.20 Control Technique: Programmable special purpose microprocessor 

2.21 Fault Isolation Capability 

Can isolate fault to either disk drive or controller using 
self test mode to check integrity of the disk controller 
independently of the disk drive. 
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3.0 REGISTER ASSIGNMENTS — SMD/PDP11 CONTROLLER 


3.1 CONTROL AND STATUS REGISTER 


3.1.1 FORMAT: 




_.___ 








ERROR 

SUM. 

SEEK 

IN¬ 

HIBIT 

MEMORY 

EXTENSION 

DSE 

DSL 

SV+ 

SV- 

FOR¬ 

MATTER 

READY 

INTER¬ 

RUPT 

ENABLE 

Multi 

CPU 

Reques 

COMMAND 

GO 


15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

3.1.2 FORMAT EXPLANATION: 


BIT NAME 

0 GO (R/W) 


1-4 


COMMAND (R/W) 


0 


- F. 


0 

0 

0 


0 

0 

0 


0 

0 

1 


0 

1 

0 


0 0 11 
0 10 0 
0 10 1 
0 110 
0 11 1 
10 0 0 
10 0 1 
10 10 
1 0 11 
110 0 
110 1 
1110 


1111 


FUNCTION 

Starts the cannand specified by bits 1-4. Clears Formatter 
Ready. The command will not start until GO is set. This 
bit will always read as a logic 0. 

Specifies what function is to be performed per the 
following: 

Detailed definitions of each oonmand function performed 
are given in section 4.0. 

COMMAND 

SYSTEM CLEAR 
SEEK ONLY 
NORMAL READ 
NORMAL WRITE 
FORMAT 

READ Header, Data, and CRC Word 
WRITE Header, Data, and CRC Word 
READ Data, Ignoring Header Check 
WRITE OVER WRITE PROTECTED SECTOR 
Drive FAULT Clear 
RECALIBRATE (RTZ) 

Write Check Disk Data 
Port Release 

Read No Strip (Special Option) 

Port Request (Calcomp Disk Drives Only) 

NOP 
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CONTROL AND STATUS REGISTER EXPLANATION CONTINUED 


BIT 

5 

6 


NAME 

MULTI 

CPU REQUEST 
(R/W) 


FUNCTION 

This bit is used to request access to a 211 formatter 
equipped with the multiple cpu option. In 21i's without 
this option this bit is always a sergL 


INTERRUPT ENABLE Allows Interrupts to occur if set to a '1'. 
(R/W) 


7 


FORMATTER READY Specifies that the Controller is ready to 
(READ ONLY) accept a new command. 


8 SV- (R/W) 


9 SV+ (R/W) 


10 DSL (R/W) 


Servo Offset Minus. When this bit is true the 
drive head is offset from the normal on cylinder 
position away from the spindle (Read Error 
Recovery). 

Servo Offset Plus. When this bit is true the 
drive head is offset from the normal on 
cylinder position towards the spindle. (Read 
Error Recovery). 

Data Strobe Late. When this bit is true the 
disk drive will strobe data at a time later 
than optimum. When false, normal strobe timing 
will be returned. (Error Recovery). 


11 DSE (R/W) Data Strobe Early. When this bit is true the 

disk drive will strobe data at a time earlier 
than optimum. When false, normal strobe 
timing will be returned. (Error Recovery). 


12-13 MEMORY EXTENSION Upper extension bits of the Buss Address Re- 
(R/W) gister. Set under program control or incre¬ 

mented when an overflow of the Bus Address 
Register occurs. 


SEEK INHIBIT Inhibits the implied seek during a Read or 

(R/W) Write Command. 


15 ERROR SUMMARY 'OR' condition of all error conditions in the 

Phoenix 211 SMD Controller System. 
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3.2 UNIT-SECTOR-HEAD REGISTER 164002 * 


3.2.1 Format 



BIT 

NAME 

FUNCTION 

0-6 

SECTOR O-SECTOR 6 
(R/W) 

1. Selects the initial sector to be 

written or read. (Standard format = 


32 sectors/track for CDC Storage Module 
Disk Drives. 

2. Sector field value is incremented by 
controller at the end of each sector 
during a data transfer operation. 

3. When the last sector of a track is 
reached, sector counter overflows and 
causes incrementation of head field. 

4. A separate sector counter is maintained 
for each disk drive connected to the 
controller to minimize disk latency 
associated with unit switching. There 
is no disk latency time associated with 
unit switching in the Phoenix 211 Disk 
Controller. 

I Typically unit switching latency is h 
\ revolution to allow a single sector 
counter to be resynchronized with the 
index pulse of the newly selected disk 
drive. - 

7-11 HEAD (R/W ) 1. Selects the initial Head (Surface) to be 

written or read. 

2. Is incremented once for each overflow 
of the sector counter. 

3. When the last surface on the current 
cylinder is processed, the head counter 
overflows and increments the Cylinder 
Register. 

4. Incrementation of the Cylinder Register 
automatically initiates a seek to the 
cylinder specified by the new contents 
of the Cylinder Register. 

* Typical - See Configuration Chart for Address used in your controller 
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12-13 UNIT NUMBER (R/W) 1. Selects the desired logical disk unit 

on which an operation is to be performed. 

2. Controller can interface to a maximum of 
four disk drives. 


3. Disk drive unit numbers can be assigned 
logically with the plug in elements 
supplied by the manufacturer with no re¬ 
cabling required. 


14-15 NOT USED 

(READ ONLY) 


1. Always Zeros. 


W 


3.3 BUSS ADDRESS REGISTER164004 


3.3.1 Format 



15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 


3.3.2 Format Explanation 

BIT NAME 

0-15 BAO-BA15 

(READ/WRITE) 


FUNCTION 


1. Loaded by the program to specify the 
starting memory address of a transfer. 

The BA register is incremented by two 
after each transfer of a word to or from 
memory. 

2. Overflow of Bus Address Register incre¬ 
ments memory extension field (Bits 12 & 13) 
of Control and Status Register. 


3.4 WORD COUNT REGISTER 164006 


3.4.1 Format 


WORD COUNT 


15 14 13 12 11 10 
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3.4.2 Format Explanation 
BIT NAME 


FUNCTION 


0-15 WCO-WC15 

(READ/WRITE) 


1. Set by the program to specify the number 
of words to be transferred in 2's com¬ 
plement form. The WC Register is in¬ 
cremented once for each word trans¬ 
ferred to or from memory. 
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2. Overflow of Word Count Register termi¬ 
nates all word transfers to or from memory. 

3.5 CYLINDER ADDRESS REGISTER 164010 

3.5.1 Format 



0 

0 

0 

0 

0 

0 

1 i QYLIfJDEI* ADDRESS, , 


15 

14 

13 

12 

11 

10 

98765 4 3210 

3.5 

.2 

Format Explanation 



BIT NAME FUNCTION 


0-9 CAO-CA15 

(READ/WRITE) 


10-15 NOT USED 

(READ ONLY) 


1. Selected by the program to specify the 
initial cylinder on which a data trans¬ 
fer will take place. 

2. Is incremented by the overflow of the 
Head Counter. 

3. A seek is initiated at each incrementa¬ 
tion to the cylinder specified by the 
new contents of the Cylinder Address 
Register. 

4. Incrementation of the Cylinder Address 
register beyond the last physical cy¬ 
linder available on the disk will gener¬ 
ate an Overrun Error and set bit 03 on 
the Error Register. 


1. Always Zeros. 
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3.6 DISK STATUS REGISTER 164012 (Read Only) 


3.6.1 Format 

Drive N Drive N 



SEEK DONE INTERRUPT DISK DRIVE IDENT_l 

3.6.2 Format Explanation 


BIT NAME 


FUNCTION/EXPLANATION 


0-1 Seek Done Interrupt 1. 
Drive Identification 
Field 


The contents of this field identifies 
the Logical disk drive generating a 
seek done interrupt. A seek done in¬ 
terrupt is generated whenever any one 
of the three seek done interrupt condi¬ 
tions occurs and the interrupt enable 
bit (06) of the Control and Status Reg¬ 
ister is set. 

The seek done interrupt conditions are 
defined in the Seek Done Interrupt Flag 
section. 


*Typical - See Configuration Chart for Address of your controller 

10 








Disk Status Register Explanation Continued 


BIT NAME 


FUNCTION/EXPLANATION 


02-05 Seek Done Drive 
Status Bits 


2. Whenever a seek done interrupt is generated 
bit 07 of the Disk Status Register will be 
set. 

Note ; The Phoenix 211 Disk Controller util¬ 
ized Rotational Positioning Sensing (RPS) to 
maximize total system throughput. A Seek 
Done Interrupt is normally generated when the 
disk head is both on cylinder and on sector 
(2 sectors before specified target sector) 

1. A seek done status bit is provided for each 
of the four disk drives serviced by the con¬ 
troller. 

2. The seek done status bit for a given disk 
drive will be set whenever any one of the 
three seek interrupt conditions are detected 
by the controller for the associated disk 
drive. 

3. When the Seek Done Status is set the corres¬ 
ponding Seeking Status bit for the associated 
disk drive is automatically reset by the con¬ 
troller. 

4. The Seek Done status bits are mutually exclu¬ 
sive in that only one seek done status bit 
will ever be set any any one time . 

5. The Seek Done status bit, once set will remain 
set until the associated disk drive is selec¬ 
ted by loading the corresponding disk drive 
unit number into the Unit, Sector, Head Regis¬ 
ter and issuing any command to the disk con¬ 
troller. 

CAUTION : Every Seek Done Status Bit must be 

serviced by clearing the associated seek done 
status flag per the above procedure . 

No additional seek done status bits will be 
generated by the disk controller as long as 
any seek done status bit is set . 



Disk Status Register Explanation Continued 


BIT NAME 


FUNCTION/EXPLANATION 


6. Rotational Position Sensing 

The Phoenix 211 Disk Controller normally 
utilizes rotational position sensing to 
maximize total system throughput. 

In this technique both cylinder and sector 
head positions are combined to generate the 
"Seek Done" signal. A disk drive head 
must be both on the desired cylinder and over 
the "target" sector where the operation is 
to begin before the seek done signal and 
resulting interrupt are generated. 

7. Sector Look-A-Head 

In order to provide the programmer with ample 
time to set up the disk controller with 
parameters for the data transfer to be per¬ 
formed after receipt of a Seek Done Interrupt, 
a programmable sector look-ahead feature 
is incorporated to generate the on sector 
signal one, two, or some other predetermined 
number of sectors before the actual physical 
sector on which the transfer is to be initi¬ 
ated. (Standard look-ahead factory setting 
is 2 sectors 1200 usee.) 

8. Rotational Position Sensing Programming 
Considerations 

a. Rotational Position Sensing is intended 
for use in a multi drive system where 
disk latency is to be minimized by 
overlapping seeks under direct program 
control. 

b. The target sector must be specified at 
the time that each overlapped seek is to 
be initiated. This requirement is satis¬ 
fied by loading the Unit, Sector, Head 
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Disk Status Register Explanation Continued 


BIT NAME 


FUNCTION/EXPLANATION 


Register with the required parameters. 
(Note that the unit # was required in any 
case.) 

c. An analysis of operating systems over¬ 
head and system interrupt priorities is 
necessary in order to determine the 
proper look-ahead time for a given system 
application. Rotational Position- 
Sensing cannot be used effectively in 
any system with variable unpredictable 
overhead interrupt response times. 

Note: The Command Queue Option automatically 

performs the functions of overlapping seeks 
and initiating data transfer operations on 
the basis of rotational position sensing 
in order to maximize system throughput while 
minimizing the disk driver software burden. 

This option should be seriously considered 
for users with high throughput objectives 
and unpredictable operating systems interrupt 
responses. 


07 Seek Done Flag The Seek Done Flag, when set indicates that: 

1. A disk drive has completed a seek only or 
RTZ operation. 

2. A disk drive has completed an unscheduled 
power down power up sequence. 

In this instance the programmer "pack 
change" status bit (12) of the Disk Status 
Register will also be set. 

3. The port of the existing disk drive is now 
available for use. 

In this instance the port busy status 
bit (bit 14) of the Disk Status Register will 
be reset. 
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Disk Status Register Explanation Continued 


BIT NAME 


FUNCTION/EXPLANATION 




Note that this condition is only associ 
ated with dual ported disk drives. 


Note: Conditions Two and Three set bit 12, 

the Pack Change bit in the Disk Status 
Register. 

Note that the Seek Done Interrupt flag may 
or may not be set when the controller 
completes a data transfer operation and 
generates a normal transfer operation com¬ 
plete interrupt. 


When a disk drive completes a commanded 
seek only or RTZ operation: 

1. The corresponding seek done drive 
status bit is set. 

2. An interrupt is generated if the con¬ 
troller is not busy performing a data 
transfer operation. 

3. The Seek Done Interrupt flag is set. 

If the controller is busy performing 

a data transfer operation when any seek 
operation completes: 



a. The corresponding seek done drive 
status bit is set. 

b. No seek done interrupt is generated. 


c. One interrupt is generated at the com¬ 
pletion of the current data transfer 
in process. 


d. When this interrupt is generated the 
Seek Done Interrupt Flag is set indi¬ 
cating that a disk drive has completed 
a seek operation during the data trans¬ 
fer operation. 
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Disk Status Register Explanation Continued 


/ r~ bit 

■■ v ■ ~ 


08-11 


12 


( 


13 


NAME 


FUNCTION/EXPLANATION 


The Seek Done Interrupt Flag once set, will 
remain set until a new command is issued 
to the disk controller. 

Drive Seeking Status One seeking status bit is provided for each 

of the four disk drives connected to the 
controller. This bit is set whenever the 
corresponding disk drive starts to execute 
a commanded seek only or RTZ operation. 

The bit is reset when the commanded seek 
only or RTZ operation has been completed 
and the associated disk drive seek done status 
bit has been set. 

The disk Status Change bit, when set, indi¬ 
cates that a seek done condition has been 
detected on the selected drive which was not 
generated as a result of a commanded seek only 
or RTZ operation. 

The Status Change bit, once set, will remain 
set until a new command is issued to the 
selected drive. 

See the Seek Done Flag section for details 
on other Seek Done conditions. 

The Disk Write Protect Status Bit, when set, 
indicates that the selected disk drive is 
in a Write Protected State, as controlled 
by a manual switch on the front of some 
disk drives. 

If a drive has been so write-protected and 
an attempt is made to write on it, a Disk 
Fault Error will be generated and the write 
operation will be aborted by the controller. 


Disk Write Protect 
Status 


Disk Status (Pack?) 
Change 


C 
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Disk Status Register Explanation Continued 


BIT NAME FUNCTION/EXPLANATION 


14 Dual Port Status The Phoenix 211 Disk Controller supports 

the dual port option offer by some 
disk drive manufacturers. This bit is 
only applicable on systems configured 
with dual port disk drives. (Through 
this option two disk controller may 
"share" or access the same disk drive). 

The meaning of this bit is different dependent 
upon which type of disk drive is connected 
to the controller. 

CPC Storage Module Disk Drive Interpretation 

1. The Disk Port Busy Status Bit, when set 

I indicates that another controller is 

currently accessing the disk drive 
through the other port, and that the 
user will have to wait until the drive 
is available for use, at which time, 
the port busy status bit will be in the 
reset state. 

2. The bit, once set, can be reset by the 
execution of a "Release Command" by the 
controller using the other port, or by 
the timeout feature provided by the disk 
drive manufacturer. 

When this bit is reset the selected 
disk drive is available for use by 
the controller. 

06 Disk Drive Connected/ Bit 06 of the Disk Status Register has differ- 
Port Request Status Bit ent meaning depending upon which type of 

disk drive is physically connected to the disk 
controller. 

CPC Storage Module Disk Drive Interpretation 
Disk Drive Connected 

If a CDC disk drive is used with the disk 
controller bit 06 will be set whenever the 



Disk Status Register Explanation Continued 


BIT NAME 


FUNCTION/EXPLANATION 


selected disk drive is physically connected 
to the disk controller and has power applied 
to it. Bit 06 will be reset if the selected 
drive is nonexistent or does not have power 
applied to it. 

This status bit is provided to enable user 
software to determine how many disk drives 
are connected to the disk controller. 

Calcomp Trident Disk Drive Interpretation 
Port Request Status 

If Calcomp dual port disk drives are used with 
the disk controller bit 06 is used to indicate 
the status of the port request signal issued 
by the disk controller. 

Bit 06 will be set if the Port Request Signal 
for the selected disk drive is currently 
active, and will be reset if it is not active. 

Notes: 


1. This status signal is applicable only 
to dual ported Calcomp disk drives. 

2. The Port Request signal for a given disk 
drive is set by selecting the disk drive 
and issuing a Port Request Command to 
the Calcomp Disk Drive. 

3. If the controller interrupt is enabled 
a Port Available interrupt will be 
generated when the Disk Port Busy 
signal is reset after having been set, 

* to facilitate systems utilization of 

this drive option. 

15 Disk Drive Ready The disk drive ready bit, when set indicates 

that the selected disk drive is up to speed, 
the heads are loaded, and no fault condi¬ 
tion exists. This bit must be set before 
a Geek, Recalibrate, or Data Transfer 
Command is issued. 
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3.7 ERROR REGISTER 164014*(Read Only) 


3.7.1 Format 


BUS TIMEC 
ERROR 


15 14 

13 

12 

11 

10 

9 

8 

7 

6 

5 

4 

3 

2 

i 

BUSS CK- 

BAD 

DSK 


SK 

TIM 

CRC 

DAT 

NXT 

NXT 

NXT 

OVR 

WRT 

HS 

TIME 3RR 

SCT 

NOT 

FLT 

ERR 

OUT 

ERR 

LTE 

SCT 

CYL 

HD 


PRT 

ERR 

OUT 

ID 

RDY 













CYL ADDR 

ERR 

HDR 


WRITE CHECT' ~PPOk 

BAD SECTOR FLAG 
DETECT® : 

SELECTED DRIVE NOT READY _ 

SELECTED DRIVE FAULT:_1 

HARD SEEK ERROR.... 

OPERATION TIME OUT ERROR __ 

CYCLIC REDUNDANCY ERROR _ 

DATA LATE ERROR 

NON EXISTENT SECTOR PROGRAMMING EFROR 

NON EXISTENT CYLINDER PROGRAMMING ERROR 
NON EXISTENT HEAD PROGRAMMING ERROR 

DISK OVERRUN ERROR _ ____ 

WRITE PROTECT ERROR 

HEAD OR SECTOR ADDRESS COMPARISON ERROR 
CYLINDER ADDRESS COMPARISON ERROR _ 


* Typical - See Confiquration Chart for Address used in your controller 
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BIT NAME FUNCTION/EXPLANATION 

0 Cylinder Address Com- Set whenever the commanded cylinder 

parison Error (Soft address and actual cylinder address read from the 

Seek Error) sector header word in sector being accessed do not 

agree during position verification check per¬ 
formed by controller prior to performing any 
normal data transfer operation. Also set when¬ 
ever a difference is detected between the com¬ 
puted header CRC value read from the disk. If 
such a header CRC error is detected bit 8 of 
the Error Register will also be set. 

Once set, it is reset when the next func¬ 
tional command is issued to the disk controller. 

Set whenever the commanded head and sector 
address and actual head and sector address read 
from sector header in sector being accessed do 
not agree during position verification check 
performed by controller prior to performing 
any normal data transfer operation. 

Once set, it is reset when the next function¬ 
al command is issued to the disk controller. 

02 Write Protect Error Set whenever an attempt is made to write 

on a sector in which the write protect header 
bit has been set using the normal write 
commands. In such an instance the write opera¬ 
tion is aborted and the protected data is not 
over written. 

This error bit is not set if a write 
protected sector is rewritten using the Write 
Protect Override Command. 

Once set, the error bit will remain set 
until a new functional command is issued to the 
controller. 

Note: Writing on a write protected disk drive 

does not set this error bit. 

03 Disk Overrun Error The Disk Overrun Error bit will be set 

anytime an attempt is made to utilize a cylin¬ 
der larger than the physical capacity of the 
disk drive itself. 

Once set, the error bit will remain set 
until a new functional command is issued to 
the controller. 


01 Sector/Head Address 
Comparison Error 
(Soft Seek Error) 
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Error Register Explanation Continued 


BIT NAME FUNCTION/EXPLANATION 

The maximum number of cylinders 
allowed before the overrun error will be 
set is strappable to accomodate various 
disk capacities. 

04 Non Existent Head Error Set whenever an attempt is made to 

utilize a non existent head by loading 
the head field of the DUSH Register with 
a value beyond the range of the disk 
drives connect to the controller. 

The maximum number of allowable heads 
is strappable to accomodate disk drives 
of varying capacities. 

Once set, the error bit is cleared 
by issuing any functional command to 
the controller. 

The maximum number of allowable head 
is optionally physically programmed (Via 
ROM) for each physical cable port. 

05 Non Existent Cylinder 

Error Set whenever an attempt is made to 

utilize a non existent cylinder by loading 
the DCYL Register with a value beyond the 
physical capacity of the disk drives conn¬ 
ected to the disk controller. 

The maxiumum number of allowable 
cylinders is strappable to facilitate 
disk drives of varying cylinder capacities 

Once set, the error bit is cleared 
when a new functional command is issued 
to the controller. 

The maximum number of allowable 
cylinders is optionally physically pro¬ 
grammed (Via ROM) for each physical 
cable port. 



Error Register Explanation Continued 


BIT NAME FUNCTION/EXPLANATION 

Set whenever an attempt is made to 
utilize a non existent sector by loading 
the sector field of the DUSH Register 
with a value beyond that of the capacity 
of the disk drives connected to the 
controller. 

The maximum allowable sector value is 
strappable to facilitate varying sector 
formats. 

Once set, the error bit may be cleared 
by issuing any functional command to the 
disk controller. 

The maximum number of allowable sectors 
is optionally physically programmed (Via 
ROM) for each cable port. 

NOTE: All nonexistent error conditions are 

extablished every time a disk controller 
command is executed by setting the "go" 
bit in the Control Status Register. 

All error conditions once set, remain set 
until a new command or Bus INIT is gen¬ 
erated. 

07 Data Late Error This bit when set indicates that the 

effective direct memory access transfer 
rate between memory and the disk control 
ler was less than that required to 
maintain proper synchronized data trans¬ 
fers with the disk drive. 

a. During a write operation this indicates 
that data transfers from memory to the 
controller FIFO memory buffer were not 
able to keep up with the rate at which 
data was taken from the FIFO memory to 
be written on the disk. The Data Late 
Error Bit was set when the FIFO memory 
was empty and another word was needed 
to write on the disk. At this point 
the operation was aborted. 


06 Non Existent Sector 
Error 
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Continued 


FUNCTION/EXPLANATION 

CAUTION : If a "data Late" error is detected 

during a write operation, the operation 
must be repeated to preclude generation 
of a unreadable sector. 

b. During a read operation the presence of 
a Data Late Error Bit indicates that the 
data transfers from the controller FIFO 
memory to CPU memory was not able to keep 
up with the data transfers from the disk 
drive to the FIFO memory. 

The Data Late Error bit is set when the 
FIFO controller memory is full and there 
is no place to put the next word obtained 
from the disk drive, at which point 
the operation is aborted. 

c. The frequent occurrence of Data Late 
Errors indicates that the controller 
DMA Burst Throttle is not properly set 
for the system environment in which the 
controller is being used. 

To eliminate Data Late Error occurrence 
the duration of the maximum DMA burst 
should be increased. The DMA burst 
duration is strappable from one to 
64 words. 




Error Register Explanation Continued 



BIT 


NAME 


08 Cyclic Redundancy 
Check Error 



09 


Command Timeout Error 


10 Hard Seek Error 


FUNCTION/EXPLANATION 

This error, once set, is cleared when¬ 
ever a new command is issued to the 

controller. 

During every write operation a cyclic 
redundancy check (CRC) word is computed with¬ 
in the controller from the data being written 
on the disk. This CRC value is appended to 
the end of the data field at the end of 
each sector. 

During every read operation a new CRC 
value is computed from the actual data read, 
and compared with the original value gener¬ 
ated during the write operation. 

The presence of the error indicates 
that these two computed values did not agree 
and that a data error occurred during the 
write or read operation. 

In any case the read operation should be 
repeated to verify the error as being "hard" 
per the error recovery algorithem. 

The CRC error bit is also set if a header 
CRC error was detected. In this case bit 
0 of the Error Register will also be active. 

Once set, this bit may be cleared by 
issuing a new command to the controller. 

This bit is set whenever a commanded 
controller function exceeds the maximum 
time allowed by the controller for any 
commanded operation. (4 Seconds) 

The presence of this error indicates 
that the controller and/or disk drive hung 
up during the commanded operation. 

The error bit, once set, may be 
cleared by the issuance of any command to 
the controller. 

This bit is set whenever the selected 
disk drive is unable to complete a move 
within 500ms, or the carriage has moved to 
a position outside of the recording field, 
or that a cylinder address greater than the 
maximum physical number allowed has been 
issued to the disk drive. Once set this 
may be cleared only by commanding the se¬ 
lected drive to perform a RTZ operation. 



2.3 









BIT NAME 


FUNCTION/EXPLANATION 


( f~x 


11 Drive Fault Error This bit, when set indicates the presence of a 

fault condition in the selected disk drive ren¬ 
dering it unfit for use without operator remedial 
action. Please refer to the associated Disk 
Drive Manual. 

If the fault condition is temporary it may be 
cleared by the issuance of the FAULT CLEAR 
Command. 

This bit is set if an attempt was made to ini¬ 
tiate a command on a disk drive that was not 
in the "Ready" state. 

This bit is reset when a new functional command 
is issued to the controller. 

13 Bad Sector Detected This error/status bit is set if an attempt is 

made to utilize a sector for data transfer oper¬ 
ations which has the optional Sector Integrity 
Bit Set. 

In such a case the controller will optionally 
(strappable) automatically skip over the sector 
thus flagged as defective to the next available 
sector in which the Sector Integrity Bit is reset. 

The error bit is provided more as a status flag 
to alert the programmer than at least one 
intended sector did contain an active integrity 
bit, and that the controller did skip over at 
least one sector during the commanded operation. 

This bit is reset whenever a new command is 
issued to the disk controller. 

14 Write Check Data 
Error 


This bit is reset whenever a new command is 
issued to the controller. 


This bit is set during the Write Check Command 
execution whenever data read from computer memory 
does not agree exactly with data read from the 
disk. 


12 Drive Not Ready 
Error 
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Error Register Explanation Continued 


15 


Buss Timeout Error Set when the controller is performing > 

a DMA Transfer and the memory address 
specified in the Buss Address Register 
is nonexistent. 

CAUTION : The disk controller will abort any 

operation when a bus timeout error is 
detected. 

If a disk write operation was being 
performed it must be repeated to preclude the 
possibility of generating a "unreadable" 
sector. 
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4.0 PHOENIX 211 COMMAND DESCRIPTIONS 

Note: All commands are initiated by a "GO" bit. 


4.1 System Clear (00 o ) 

When selected, this command does not cause the formatter to go 
busy. All formatter and interface flip flops are cleared to 
the reset state. This command is similar to a computer's I/Q 
reset command except it applies only to the formatter and 
interface logic. It does not clear a seek error or drive 
fault. No interrupt is generated by the execution of this command. 

4.2 Seek Only (OI 3 ) 

When selected, this command causes the heads to be positioned 
to the cylinder specified by the Cylinder Address Register. 

The Formatter goes Not Ready while the disk drive accepts the 
cylinder address. Formatter Ready is set when the disk drive 
accepts the new cylinder address and starts seeking. There¬ 
fore, no other command may be given until the drive accepts 
the cylinder address, approximately 10. O^secs. If an error occurs 
while the drive is seeking, an interrupt is generated. Seek 
done is set when the seek completes, and an interrupt is generated. 
To determine which drive caused the interrupt, the disk status 
register bits 0-1 identify that drive which caused the interrupt 
and bit 7 will be set to signify that the seek has been completed. 
The program should check to see if an error occurred during a 
Seek Only command by selecting the drive and interrogating the 
error summary bit of the Control & Status Register. Once the 
disk drive accepts the cylinder address, the program is free to 
select another drive and perform an operation on it, i.e. Seek, 
Write, Read, etc. The Seek Inhibit Bit has no effect on this command. 

4.3.0 Normal Read (02 r) 

4.3.1 This command causes the controller to become busy for the 
duration of fhe operation. 

4.3.2 A seek is initiated automatically (unless inhibited by bit 
14 of the Control and Status Register , CSR) on the disk 
drive specified by the Unit Select Field of the Unit, Sector, 

Head Register (DUSH) to the Cylinder and Sector specified 

by the contents of the Cylinder Address Register (DCYL) and 
Unit, Sector Head Register. 

4.3.3 At seek complete data is transferred from the accessed disk 
sector (s) to consecutive computer memory locations specified 
by the contents of the Bus Address Register (DBAR). 



4.3.4 





Once initiated the data transfer continues until the word 
count register overflows. The Word Count Register is ini¬ 
tially loaded with the two's complement of the number of 
words to be tranferred. 


4.3.5 Transfers from one to 65, 556 words may be transferred in 
one operation. 

4.3.6 During the course of the transfer the controller will auto¬ 
matically increment across sector, head, and cylinder 
boundaries, performing automatically additional seeks as 
necessary to complete the specified transfer. 

4.3.7 Read Positioning Verification 

Prior to performing a read operation on any sector the 
header preamble is accessed to verify that the proper sector 
is being accessed. A 100% position verification technique 
verifies sector, head, and cylinder disk addressing infor¬ 
mation. 


A cyclic redundancy check value is computed for the header 
data and is also recomputed and verified as part of the posi¬ 
tioning verification procedure performed on every sector 
involved in a data transfer operation. 

4.3.8 Data Field CRC Verification 

During the data transfer for each sector a cyclic redundancy 
check value is computed by the controller based on the actual 
data read. This computed value is then compared with the 
reference value appended to the data field and based on the 
data when written. Any differences in the two CRC values 
will generate an error and cause the read operation to 
terminate. 

4.3.9 Odd Length ReadData Transfers 

If the number of words to be read, as defined by the Word 
Count Register, does not fall exactly on a sector boundary, 
direct memory access transfers to memory terminate when the 
Word Count Register Overflows. However, the controller will 
continue to read the remaining words in the sector in order 
to verify the integrity of the data by computing a CRC 
value for comparison with the reference value at the end of 
the sector data field. 


4.3.10 The disk controller becomes ready when the Word Count Register 
has overflowed and the controller has completed the CRC 
data verification check on the last sector accessed, if no 
errors are encountered. If an error is encountered, the 
operation is terminated when the error is detected. 



4.3.11 An interrupt is generated when the controller becomes ready 
if bit 06 of the Control & Status Register is set. 
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4.4.0 Normal Write (0 3g]_ 

4.4.1 This command causes the controller to go busy for the duration 
of the operation. 

4.4.2 A seek is initiated automatically (unless inhibited by bit 14 
of the Control and Status Register) on the disk drive speci¬ 
fied by the Unit Select Field of the Unit, Sector, Head Register 
to the cylinder and sector specified by the contents of the 
Cylinder Address Register and Unit, Sector, Head Register. 

4.4.3 At seek complete data is transferred from consecutive memory 
locations specified by the Bus Address Register to consecutive 
disk sectors addressed by Unit, Sector, Head Register and 
Cylinder Address Register. 

4.4.4 The duration or length of the data transfer in 16 bit words 
is defined by the Word Count Register, which is initially 
loaded with the two's complement of the number of words 

to be transferred. (From 1 to 65,556 words may be trans¬ 
ferred in one operation). 

4.4.5 The controller will automatically increment across sector, 
head, and cylinder boundaries, initiating seeks as appropriate 
to enable the total number of words specified to be auto¬ 
matically, successfully transferred to the disk. 

4.4.6 Write Positioning Verification 

Before any write operation is performed on any sector the 
header preamble of each sector is automatically read by 
the controller and verified for proper sector, head, and 
cylinder addressing information. Further, the header field 
itself is verified by a cyclic redundancy check (CRC) value 
that is computed by the controller and verified each time 
the header data is accessed. 

4.4.7 Data Field CRC Value Generation 


During the write operation a CRC value is computed by the 
controller for the data being written onto each sector. 

The computed CRC value is automatically written on to.the 
disk at the end of the data field for use as a reference 
value by the controller during read operations. 

The use of the CRC values during read and write insures the 
user that the integrity of all transferred data is preserved. 
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4.4.8 Odd Lot Write Transfers 


If the number of words to be written, as defined by the Word 
Count Register, does not fall on an even sector boundary, 
direct memory access transfers from memory terminate when the 
Word Count Register Overflows. However, the controller will 
continue to repeatedly write the contents of the last two 
data words received from memory onto the disk until the end 
of the sector is reached. A checksum computed by the 
controller from the total sector data written is then written 
onto the end of the sector data field. This checksum is 
used to verify data integrity during all subsequent read 
operations. 

4.4.9 Write Complete Interrupt 

The controller will become ready when the Word Count Register 
overflows and the checksum has been written onto the last 
sector accessed, or when an error is detected. 

When the controller becomes ready, an interrupt will be gen¬ 
erated if bit 06 of the Control & Status Register is set. 


29 




4.5 Eormat Command ( 043 ) 


This command is utilized to format the disk medium, and phy- ... 

sically writes Sector, Head, and Cylinder position verification 

data as well as write protect and integrity status information 

onto the disk at the beginning of each disk sector as a 

header data preamble. This information is followed by a 16 bit 

CRC value unique to each sector which is generated and verified 

automatically by the controller. 

Note : All "VIRGIN" disk packs must be "formatted" with this 

command before they can be read or written by using any of the 
data transfer commands. 


This command specifically writes the absolute disk address 
of the current sector, in terms of sector, head, and cylinder, 
as well as write protect and sector information at the be¬ 
ginning of the sector being addressed. This positional inform 
ation is then followed by a 16 bit CRC value derived from the 
two header words and written automatically by the controller. 
The above header information is contained in two 16 bit words 
of the format given below. When executed this command causes 
the Formatter to go Not Ready and starts an automatic seek. 
Upon completion of the seek normally a two word data transfer 
takes place which transfers the two header words containing 
the absolute disk address of the sector being addressed from 
memory to the header of the addressed sector. The Bus Address 
Register is initially loaded with the memory address of the 
first header word while the Unit, Sector, Head and Cylinder 
Registers are initialized to address the sector to be for¬ 
matted. The two header words must be ! formatted as indicated 
below. 



Note: 1.) It is up to the program to construct the header words 

correctly. 

2.) A given disk pack is normally only formatted once to generate 
the proper header data preamble at the beginning of each 
sector. The positioning information contained in the header 
preamble is automatically accessed by the controller and used 
to verify that the proper sector(s) are being accessed prior 
to initiating any data transfer operation. 


Failure of the accessed actual header position information to 
agree with the commanded disk position or address will cause 
the operation to abort and any one or more of the following 
"soft seek" error to be generated. 
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4.5 Format Command (04 g ) Continued 


. Cylinder Address Comparison Error 
. Sector/Head Address Comparison Error 
. Header CRC Error 
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4.5.1.1 Required Format For Header Word 


Standard: 






Head # 

l 

Sector # 

, 0 
-i r 

0 
n i. 

0 

-1 ^ 

0 

1 A 

_i .-4 ..1 w 

, .. 1 , l ,-u-u 


15 14 13 12 11 TCP 9 8 7 6 5 4 ' 3 2 1 0 





Optional: 


0 


— 

Head # 

i . i 1 1 

Sector # 

1 i i i | 

a a 

15 

14 

13 12 11 10 9 

8 7 6 5 4 3 2 



Bad Sector 
Flag Field 


4.5.1.2 Header Word 1 Format Explanation 
Sector Field 

Should contain sector address of the current sector being 
formatted. Information should be the same as the sector 
field of the Unit, Sector, Head Register. 

Head Field 

Should contain head address of the current sector being 
formatted. Information should be the same as the head 
field of the Unit, Sector, Head Register. 

4.5.1.3 Required Format For Header Word 2 

Note: Header word two must be stored in the next consecutive 

memory location following header word 1. 



4.5.1.4 Header Word 2 Format Explanation 

4.5.1.4.1 Cylinder Address Field 

Should contain the cylinder address of the current sector 
being formatted. Information should be the same as contained 
in the Cylinder Address Register. 

4.5.1.4.2 Sector Write Protect Field 


The Phoenix 200 Disk Formatter provides the user with the 
capability of selectively write protecting data on the disk 
storage medium to the individual sector level by means of 
the Write Protect bits in header word 2. 








If the write protect bits are set by the user the sector will 
be write protected. Any subsequent attempt to write on the 
sector will cause the controller to abort the operation and 
generate a Write Protect Error. 

4.5.1.4.3 Bad Sector Flag Field (Automatic Sector Skip Flags) 

The Bad Sector Flag Field is used to identify known defective 
sectors to be controller. 

Normally, the Bad Sector Flag Field bits should be reset. 

If the bits are set by the user, indicating that the corres¬ 
ponding sector is "defective" the controller will automatically 
skip over the sector during any disk data transfer and resume 
operation with the next available sector not flagged as being 
"defective". 


4.5.1.4.4 Bad Sector Flag Utilization 



The Bad Sector Flag is intended to enable multiple sector 
transfers to be conducted on a disk medium with known defective 
sectors. Such known defective sectors would normally be 
found and flagged by an Initialization Program which attempted 
to write and read "1" and "0" data into every bit cell of 
every sector on the disk. Once the defective sectors had been 
catalogued and flagged, multiple sector transfers could be 
conducted "around" a defective sector using the bad sector 
flag and skip feature without having to make the transfer 
operations begin and/or end on defective sector boundaries. 

4.5.2 Manual Format Enable Switch 


Since this command alters the head position verfication data 
or "header" stored on the disk, the "Format" switch on the optional 
Formatter Control Panel or closure must be manually enabled 
when this command is executed. This insures that the Format 
command will not be erroneously executed and result in any 
loss of data. 


Warning : it is not possible to use this command to reformat 

~ the header field of a given sector without affecting 
the data field as well. 

If a sector header is to be reformatted and the sector 
contains meaningful data, the data should be saved 
before the sector header is reformatted. 

Use of this command destroys the data field content 
of any sector. 


c 
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4.5.3 Data Field Write Option 


A complete sector data field or portion thereof may be written 
at the same time that the sector is being formatted by appropri 
ately increasing the Word Count Register value and following 
the header words in memory with the data to be written. 

Note: The controller automatically generates a valid CRC 
value for any data written into the sector field 
during execution of the Format Command. 


4.5.4 Multiple Sector Format Option 

Multiple sectors may be formatted by the Format Command by 
simply increasing the Word Count value and providing the 
proper data buffer format. 

If a multiple sector formatting technique is to be used, the 
user should remember that a total of two header words plus 
the appropriate number of data field words is required per 
sector. 


4.5.5 Format Done Interrupt 

The disk controller will become Not Busy when the Word Count 
Register has overflowed and the checksum value has been 
written at the end of the data field of the last sector 
accessed. When the Controller becomes ready an interrupt 
will be generated if bit 06 of the Control & Status Register 
is set. 




4.6 


Read Header, Header CRC, Data Field, and Data CRC Command (05s) 


4.6.1 Function 

The Read Header, ileader CRC, Data Field, and Data CRC Command is provided to 
enable the user to: 

1. Read the header field (including the header CRC) of any sector for 
diagnostic or maintenance verification pruposes. 

2. Read the data and Data CRC values for any sector for diagnostic or 
maintenance verification pruposes. 

3. Recover data from any sector by overriding soft-seek errors 
encountered during execution of the normal read command. 

4.6.2 Operation 

4.6.2.1 This command causes the controller to go Not Ready and starts an 
anutomatic seek to the specified cylinder.if not inhibited by 
bit 14 of the Control § Status Register. 


4.6.2.2 Upon completion of the seek operation, data is transferred 
from the addressed sector (starting with header data) to the 
specified memory locations until the Word Count Register 
Overflows. 


4.6.2.3 The command will transfer in sequential order, the two header 
words, header CRC value, data field contents, and data CRC 
value if the word count value permits. 

4.6.2.4 This command may be utilized to read header, data, and CRC 
fields for more than one sector at a time by increasing the 
word count value accordingly. 

If the user chooses to read more than one sector at a time he 
should remember that the total word count per sector is equal 
to the data field word count +4. 

4.6.2.5 During the execution of this command all softseek and CRC 
error detection logic is disabled to facilitate data recovery. 

4.6.2.6 An interrupt is generated when the operation completes if bit 
06 of the Control & Status Register is set. 

4.7 Write Header, Data Field and CRC Co mmand (06 8 ) 

4.7.1 Function 


The Write Header, Data Field and CRC Command is provided 
to enable the user to readily rewrite the header, data, 
and CRC fields of any sector for diagnostic and/or mainten¬ 
ance verification purposes. 
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4.7.2 


Operation 


4.7.2.1 This command causes the controller to go busy and starts an 
automatic seek to the specified cylinder if not inhibited f 
by bit 14 of the Control & Status Register. 

4.7.2.2 Upon completion of the seek operation, data is transferred 
from specified memory locations, sequentially to the header, 
header CRC, data field, and data CRC fields of the addressed 
sector until the Word Count Register Overflows. 


4.7.2.3 No position verification takes place prior to initiation 

of the data transfer since the header position verification 
data itself is being written. 

4.7.2.4 The first two words transferred are the header position 
verification words and should be formatted by the user per 
section 4.5. 


4.7.2.5 The third word transferred is the header CRC value. This 
standard CRC value should be derived from the actual two 
header words if a valid value is to be generated. 


4.7.2.6 If a full sector plus data CRC value is to be written, the CRC 
value, to be valid, must be derived from the actual data 
field contents. 


4.7.2.7 More than one sector can be written by increasing the word 
count value as desired. 

Caution: 

This command should be used with great care and discretion 
since it affects the formatting of the disk medium itself. 

Warning: 

This command cannot be used with a word count of three to 
reformat only the header portion of a sector without affect¬ 
ing the data field. If the header field of a sector is to be 
rewritten the contents of the data field must be first re¬ 
covered and saved.Reformatting the header without first 
saving the data will result in the loss of all data in the 
sector data field. 


4.7.2.8 The disk controller becomes ready when the Word Count Register 
overflows, and will generate an interrupt at that time if bit 
06 of the Control & Status Register is set. 
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4.8 


Read Data with No Position Verification Command (07g) 


4.8.1 


4.8.2 


4.8.2.1 

4.8.2.2 


4.8.2.3 


4.8.2.4 


4.8.2.5 


4.8.2.6 


4.9 


4.9.1 


4.9.2 


4.9.2.1 


Function 


The Read Data and CRC Command facilitates data recovery by 
overriding soft seek position verification prior to perform¬ 
ing a read operation. It is identical to the Normal Read 
Command except that the header is not checked prior to 
reading the data field. (A CRC check is made on the data 
field contents only.) 

Operation 

This command causes the controller to go busy and starts 
an automatic seek to the specified cylinder if not inhib¬ 
ited by bit 14 of the Control & Status Register. 

Upon completion of the seek operation data is transferred 
from the addressed sector to the specified memory locations 
until the Word Count Register overflows. 

A CRC Check is made of all data read. 

All controller position verification and position CRC error 
detection logic is inhibited during the execution of this command. 

More than one sector may be read using this command by in¬ 
creasing the word count value as desired. If a CRC error 
is detected, the controller will abort the operation and 
set the CRC Error bit in the Control & Status Register. 

When the operation completes an interrupt will be generated 
if bit 06 of the Control & Status Register is set. 

Write Over Write Protected Sector (108) 


Functions 


This command enables the user to write on a sector which 
has active Write Protect Field bits in Header Word 2 if 
the manual Write Protect Override Closure is also enabled. 

Operation 

This command is identical in operation to the normal Write 
Command, except that it will not abort when a sector with 
active write protect bits in the header is detected, if 
the Write Protect Override closure is enabled. 

If this command is executed and the Write Protect Override 
Closure is not enabled, the command will abort and generate 
a Write Protect Error when a sector with active Write Protect 
header bits is detected. 


4.9.2.2 



4.10 Drive Fault Clear Command (ll fl) 


4.10.1 

4.10.2 
4.10.2. 

4.10.2.2 

4.11 

4.11.1 


4.11.2 

4.11.2.1 

4.11.2.2 

4.11.2.3 

4.12 

4.12.1 


Function 

This command is used to clear the Disk Fault Signal and Con¬ 
dition in the selected disk drive. 

Note: This command is the only means by which a Disk Fault 

can be cleared under program control. 

Operation 

This command executes immediately upon activation and there¬ 
fore does not cause the controller to go busy. 

An interrupt is not generated upon completion of this command, 
since it executes immediately. 

Recalibrate Disk Drive (RTZ) Command (12 ft ) 

Function 


This command is utilized to clear the selected disk drive 
electronics of all erroneous conditions except "fault", and 
to cause heads of the selected disk drive to return to the 
cylinder 0 position. 

Note: This command must be issued to any disk drive which incurs 

a "hard seek" error before any other operational 
command can be issued to it. 

Operation 


When this command is executed the controller does not become 
busy. 

The selected drive "seeking" bit in the Disk Status Register 
is set at the beginning of the operation. 

When the operation is complete and the selected disk head is 
at cylinder 0, the selected drive "seek done" status bit will 
be set, the "seeking" status bit will be reset, and the seek 
done summary bit in the Control & Status Register will be set. 
A "Seek Done" Interrupt will be generated if the interrupt 
enable bit (06) of the Control & Status Register is set. 

Write Check Disk Data Command (13^) 

Function 

This command enables the user to automatically compare data 
in memory with data contained on the disk, and thus perform 
an additional check on data written on the disk. 




4.12.2 Operation 

4.12.2.1 This command causes the controller to become busy for the 
duration of the operation. 

4.12.2.2 A seek is automatically started to the specified cylinder 
unless inhibited by bit 05 of the Control & Status Register. 

4.12.2.3 At seek completion data is transferred from specified memory 
locations and the addressed disk sectors to the controller. 

4.12.2.4 The controller automatically performs a bit by bit 
comparison of the memory and disk data until the Word Count 
Register overflows. 

4.12.2.5 if the memory and disk data do not agree a Write Check Error 
will be generated and the operation will be aborted. 


4.12.2.6 when the operation terminates an interrupt will be generated 
if bit 06 of the Control & Status Register is set. 

4.13 Release Command (14fl) (Dual Port Option Disk Drives Only) 

4.13.1 Function 

4.13.1.2 This command releases the selected disk drive for use by 
another controller connected to the other port. Execution 
of this command specifically causes the other disk drive 
port to be granted a not busy port status. 

4.13.2 Operation 

4.13.2.1 This command is executed immediately upon activation and 
does not cause the controller to become Not ready. 

4.13.2.2 No interrupt is generated at the end of the operation since 
execution and termination are immediate. 

Differentiate between CDC and Calcomp. 

4.14 Port Request Command 

This command causes the Port Request Signal of the selected 
disk drive to be set. 
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MARGINAL DATA RECOVERY 


Bits 8-11 of the Command and Status Register allow control 
of the servo positioner and the read recovery circuits in 
the disk drive. These controls are used to recover marginal 
data from the disk drive. Allowable combinations during 
Read command are s 


BIT FUNCTION 

11 10 9 8 

0 0 00 Settings are optimum—this is the value 

normally used. 


0 

0 

0 

1 

Data 

strobe 

normal 

Servo minus 

0 

o. 

1 

0 

Data 

strobe 

normal 

Servo plus 

0 

1 

0 

0 

Data 

strobe 

late 

Servo normal 

1 

0 

0 

0 

Data 

strobe 

early 

Servo normal 

0 

1 

0 

1 

Data 

strobe 

late 

Servo minus 

0 

1 

1 

0 

Data 

strobe 

late 

Servo plus 

1 

0 

0 

1 

Data 

strobe 

early 

Servo minus 

1 

0 

1 

0 

Data 

strobe 

early 

Servo plus 


Certain data errors are considered recoverable, and a se¬ 
quence of error recovery procedures is outlined below for 
these. These data errors are: 

Header Compare Error 

CRC Error 

Data Late Error 


For 

these errors the recommended procedure 

is: 

1. 

Three in-place retrys of the operation 
if no recovery occurs, 

in error; then 

2. 

Three in-place retrys of the operation 
each allowable marginal recovery state; 

in error for 

3. 

Perform a Recalibrate; 


4. 

Repeat step (1); 


5. 

Repeat step (2). r 





6.0 PROGRAMMING CONSIDERATIONS 

6.1 Interrupts are generated upon completion of a command with 
the exception of Fault Clear and System Clear. 

6.2 The program must set up the register parameters before 
'GO' is issued. Normally the last register to be loaded 
will be the Command and Status Register which contains 
the 'GO' bit. 

6.3 To perform overlapping seeks, the program must select the 
disk drive (as in all cases) and perform a seek only com¬ 
mand on that drive. The Formatter goes Not Ready while 
the disk drive accepts the cylinder address. Formatter 
ready is set to signify that the drive has accepted the 
cylinder address. At this time, the appropriate seeking 
bit is set, identifying the Seeking Drive. After this, 
the program is free to issue any other Drive,a Seek, Re¬ 
calibrate, Read, or Write command provided a seek error 
did not occur. 

6.4 If a seek error occurs, the program must issue a Recali¬ 
brate to that disk drive which caused the seek error. 

6.5 Upon Interrupt, the interrupt service routine should al¬ 
ways check for possible error conditions. 

6.6 Seek Done or Seek Error interrupts are inhibited while 
the Formatter is currently busy performing a data trans¬ 
fer. 

6.7 The Formatter will abort, i.e. Formatter Ready will set, 
whenever an error condition is detected. 

6.8 An automatic seek occurs for a read or write instruction. 
Therfore, the program need only give one command to cause 
the drive to seek and do a data transfer. The program 
should expect only one interrupt for a read or write 
command. 

6.9 The Fault Clear command is used in lieu of operator in¬ 
tervention on the disk drive control panel. 

6.10 Crossing of head and cylinder boundaries occur the follow¬ 
ing way: 

When the maximum sector of a track is reached, the For¬ 
matter will increment to the next logical head and clear 
the Sector Address. If the maximum sector is reached on 
the maximum head, the Formatter will increment the cylinder 
address to the next logical cylinder and Reset the Head 
and Sector Address. 
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6.11 

6.12 

6.13 

6.14 

6.15 

6.16 

6.17 

6.18 


The Formatter will continue to process data in this 
manner until the Word Count Register overflows. Overrun 
Error is flagged when the formatter detects that a read 
or write operation has finished on the maximum sector and 
head of the maximum cylinder and the Word Count Register 
had not yet overflowed. 

Seek Done is defined as on specified cylinder and two 
sectors before the desired sector. 

The disk drive must be reselected prior to the issue of 
any command by loading the Unit, Head, Sector Register. 

Calcomp Trident Only . To clear any condition which caused 
a device check (fault) both a fault clear and a RTZ command 
must be issued. 

Servo Offset 

a. Must set seek inhibit. 

b. Error recovery must be limited to single Sector Transfers, 
or less. 

Calcomp Dual Port 
CPC Dual Port Operation 
Power Fail 

On ACLO, Failsafe sequence drive down. 

Calcomp Trident Only 

After the completion or issuing of any command to the 211 
controller, software must not access the Controller for a 
minimum period of 12 JUS_ (micro-seconds) ♦ This delay allows 
the Controller to clear any associated interrupts (attention) 
pending on the selected disk drive. 



APPENDIX A 


PHOENIX 211 DISK CONTROLLER 


One Sector Read/Write Hand Loop 


LOCATION 

CONTENTS 

INSTRUCTION 

COMMENT 

1000 

12737 

MOV #UNIT, DUSH 

; Select Disk Drive 

1002 

0 



1004 

164002 



LOOP: 1006 

12700 

MOV # DSTAT, R0 

; Get Disk Status Register Address 

1010 

164012 



1012 

5710 

TST @ R0 

Is disk drive ready? 

1014 

100401 

BMI .+2 

Continue if yes 

1016 

0 

HALT 

Halt, Disk Drive Not Ready 

1020 

12740 

MOV # CYL, -(R0) 

Specify cylinder address 

1022 

CYL 


Cylinder Value Variable 

1024 

12740 

MOV #-256.,-(R0) 

Specify one sector word count 

1026 

177400 



1030 

12740 

MOV #ADR,-(R0) 

Specify origin memory address 

1032 

2000 


2000 is arbitrary 

1034 

12740 

MOV #TUSH,-(R0) 

Specify disk, sector,head addresses 

1036 

0 


0 is arbitrary 

1040 

105740 

TSTB -(R0) 

Disk controller ready? 

1042 

100401 

BMI .+2 

Continue if yes 

1044 

0 

HALT 

Stop if not 

f 1046 

12740 

MOV #CMP,-(R0) 

Specify and initiate operation 

| 1057 

7-Write 




5-Read 



1060 

105710 

TSTB (R0) 

■ Controller done yet? 

1062 

100376 

BPL.-2 

; Wait till controller done 

1064 

5710 

TST (R0) 

Any errors? 

1066 

100001 

BPL .+4 

Continue if not 

1070 

0 

HALT 

Stop on error 

1070 

0 

HALT 

Normal Stop 

1070 

137 

JMP LOOP 


1072 

1006. 
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PHOENIX 211 DISK CONTROLLER DIAGNOSTIC 


1.0 ABSTRACT 


The Phoenix 211 Disk Controller Diagnostic is a series of 
tests that verify the operation of the Phoenix 211 Disk 
Controller and attached disk drives. 

These tests check all Controller operations with associ¬ 
ated disk drive (s) and host PDP-11 computer. 

The Phoenix 211 Diagnostic Program and associated manual 
are the cheif tools provided by Xylogics to facilitate 
maintenance fault isolation to the board level. 

The disk diagnostic is organized to exercise ih each test 
a small, finite functional block of logic. The functional 
block of logic being exercised by each test or subtest is 
identified to the user in the diagnostic manual along with 
the board (s) where the logic is physically located. 

In the event that the logic being exercised is contained 
on more than one board, the boards are listed in order 
of most probable failure location. 

It is the intent that the disk diagnostic program and 
associated manual be utilized by both the user and/or 
third party maintenance groups to both verify the integ¬ 
rity of any Phoenix 211 Disk Subsystem as well as to 
readily isolate any failure to the board level. 



2.0 


REQUIREMENTS 


2.1 PDP11 Minicomputer with 8K core 

2.2 PHOENIX 211 Disk Controller 

2.3 CDC 9760, 9762, 9764, 9766 SMD Disk Drive or CALCOMP TRIDENT 
T-25, T-50, T-80, T-200 Disk Drive 

3.0 LOADING PROCEDURE 

3.1 Verify that the Boot Loader is in memory 

3.2 Set the Switch Register = #750 

MEMORY SIZE # 


4K 

= 

17 

8K 

= 

37 

12K 

= 

57 

16K 

= 

77 

20K 

= 

117 

24K 

= 

137 

28K 

= 

15 7 


3.3 Depress Load Address 

3.4 Depress START 


4.0 OPERATING INSTRUCTIONS 


NOTE 1 ; This diagnostic must be run on a formatted disk pack 
and will destroy all data on the pack. 

If it is desired to format a pack, use the formatting 
program included in the diagnostic (Tests 45,47,50) 

NOTE 2: For CPU’s without a switch register see Section'4.4. 

4.1.1 Set“Program Counter (PC) to program "START" address (See Diagnostic 

Listing) 

4.1.2 Enter starting test number in the most significant byte of 
the console switch register. 

4.1.3 Enter desired end test number in the least significant byte 
of the console switch register. The first test number is 
zero. 

4.1.4 Set the most significant bit (Bit 15) of switch register if 
the tests are to be repeated. Leave reset if the teSuo are 
to be executed only once. 

4.1.5 Depress "START" switch on computer console. The computer 
will start and then halt. 




4.1.6 Enter starting disk drive number into the most significant 
byte of console switch register. 

4.1.7 Enter number of the last disk drive to be tested in the 
least significant byte of console switch register. Note 
that the maximum drive number =3 (0 through 3). 

4.1.8 Depress the CONTINUE switch on the computer console. 

4.1.9 The computer will then execute all tests specified on all 
disks specified. It will also stop if any error is encoun¬ 
tered unless the following switch settings are used. 


4.2 CONSOLE SWITCH SETTINGS (ERROR MODES) 


BIT 15 

BIT 14 

BIT 7 

SETTING REFERENCE 

0 

0 

0 

SSA 

0 

0 

1 

SSB 

0 

1 

0 

SSC 

0 

1 

1 

SSD 

1 

0 

0 

SSE 

1 

0 

1 

SSF 

1 

1 

0 

SSG 

1 

1 

1 1 

SSH 


4.2.1 SSA 


All three console bits "OFF" will allow the computer to 
halt upon encountering any type of error (most commonly 
used mode). 

4.2.2 SSB 


Switch Register Bit 7 set alone applies only to Data 
Compare errors and allows for data reliability checking. 

Each time a Data Compare error is flagged, location "ERRCNT" 
is incremented and no retry occurs. The Data Compare rou- . 
tine "DATCMP" then continues on with the next consecutive 
data word. 

4.2.3 SSC 


This mode applies only to soft controller errors outlined 
below: 
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SOFT CONTROLLER ERRORS 


DATA LATE 

HEADER COMPARE (SOFT SEEK) 
DATA CRC 
HEADER CRC 


Console Bit 14 enables the controller to retry the command 
previously issued that caused one of the above error conditions. 
When used alone Bit 14 will allow the PHOENIX 211 up to four 
retries before the error is logged as a "hard" error and the 
general error flag "ERRFLG" is set. 

4.2.4 SSD- 


Designed primarily for use as data error logging exercise 
in conjunction with TEST #32 (Complete Disk Read), this mode 
combines both Soft Controller Error Retry and Data Compare 
Error Retry. Explanation of each error counter and flag 
is given below. 


LOCATION 


LABEL 
SOFERR - 

ERRFLG - 

ERRCNT - 
HERCNT - 

ERROR - 

SKIPER - 


EXPLANATION 

This is the total number of soft 
controller errors encountered (Bit 14). 

This flag is set each time a "hard" 
error is detected, and causes a pro¬ 
gram halt unless Bit 15 is set. 

This is the total number of data 
compare errors (Bit 7). 

A counter for hard data errors; this 
location will be incremented each time 
a data word fails after eight attempts 
to reread that particular sector (Bits 
7, 14, TEST 32 ). 

If Bit 15 is set and an error is flagged 
(ERRFLG 0) , this location is incre¬ 
mented (Bits 7, 14, 15). 

Hard controller error counter that is 
incremented in the Retry mode when 
four attempts to reread a sector have 
resulted in an error condition (Bit 14, 
TEST 32 only). Test 32 will then skip 
over that sector and continue on. 
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4.2.5 


SSE 


This mode inhibits all errors from causing a Program Halt. 

When an error is detected (ERRFLG ^ 0) in an exercise 
sequence of more than one test, control is transferred back 
to the program executive and testing continues with the 
next consecutive test. Location "ERROR" is incremented 
each time a failure is detected. 

4.2.6 SSF 


Data Compare Logging is incorporated along with Program 
Halt upon detection of any Controller error (errors flagged 
by the DERR register). 

4.2.7 SSG 


Data Compare Errors are considered "hard" errors and would 
be captured in location "ERROR". "Soft" controller errors 
would be retried without a Program Halt. (Bits 14, 15). 

4.2.8 SSH 


Data Errors would be logged and retried, "soft" Controller 
errors would be logged and retried, "hard" Controller errors 
would be logged and the sequence (TEST 32 ) would be restarted 
(all error counters would foe reset at RESTART). 

4.3 RECOMMENDED TEST SEQUENCES 


4.3.1 Logic 

For a complete test of the PHOENIX 211 and attached Disk 
Drive(s), it is recommended that a complete "pass" of the 
diagnostic is used. This sequence is defined as Tests 0 - 32 
with all Error Inhibit and Retry switches OFF. 

4.3.2 Reliability 

Reliability testing is accomplished using Test 32 (Entire 
Disk Read) in the Repeat mode. Since Test 32- uses only the 
Read command. Test 31 (Entire Disk Write and Read) must be 
run prior to Test32 . 
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4.4 ALTERNATE OPERATING MODES 


4.4 .. 1 NON SWITCH REGISTER MODE 


This mode is used when a switch register is not present on 
the user's PDPll. To enter this mode deposit a non zero number 
into location "NONCON" (LOCATION 1266) . At this point test para- 
meters should be entered by depositing the selected sequence into 
memory starting at label "STPTN" (ending test number). (See diag¬ 
nostic listing). The default setting is test sequence 0 thru 30 
on drive 0. 

At the end of a test sequence or when an error is detected the 
program counter (PC) will be changed to 173000„, activating the 
M9301 rom. Before the console is made live, tne CPCJ registers, 

R0 R6, are saved in memory starting at location "REG0." The 
general error flag "ERRFLG" is loaded into register R0 and the 
current test number is loaded into CPU register R4 just prior to 
activating the Emulator giving a quick detection of passage or 
failure. 

4.4.2 ERROR CORRECTION CONTROLLERS (ECC) 

Phoenix 211 Disk Controllers equipped with error correction 
are tested by depositing a non-zero number into location "ECC" 

(1074 _). Modifying this location enables the test executive to 
use an alternate test origin table, containing ECC logic tests. 

4.4.3 AUTO-SWITCH OPTION 


Controllers equipped with the auto-switch option can be tested 
the normal test procedure if the alternate DATA PATH, (AUTO SWITCH 
BIT # 7 OFF) , is not enabled. 

To test the alternate data path the operator must do two things: 

1. Deposit a non-zero number in location "AUTOSW" (2310 g ) 

2. Mov the Interface Data Cable from J1 conn, to J2 conn, 
on the auto switch board (See Auto Switch Manual), 

With the autoswitch mode enabled the program will set bit #7 
on the autoswitch board before a transfer (DMA). 

4.4.4 MULTIPLE COMPUTER PORT OPTION 

4.4.4.i SINGLE CPU 

To run the controller with a single CPU, deposit a nonr 
zero number into location "MULCPU" and use normal diagnostic 
procedures. Setting the "MULCPU" flag forces the program to 
request the controller each function to be performed. Be¬ 
cause the diagnostic, in some tests, issues I/O resets and 
system clear commands, multiple CPU's cannot be run simulta¬ 
neously. 




4.4.4.2 


SIMULTANEOUS CPU EXERCISE 



To check possible conflict among two or more CPU's re¬ 
questing a single Phoenix 211 formatter, it becomes necessary 
to run a special exercise.Test 33 g has been modified to release 
the Phoenix controller after completing a write/read sequence. 
Normally during the Diagnostic Testing, all tests,except 33, the 
formatter is not released. Operation is as follows: 

1. Deposit a non-zero number in location "MULCPU" of 
each CPU under test. 

2. Use test 33 as starting and ending test number. 

3. Continue normal operating instructions. 

4.4.5 NO TEST INPUT MODE 


< 


This mode is the same as non-console mode (section 4.4.1) ex¬ 
cept that it halts at normal halt locations instead of activating 
the console emulator. This mode is useful when: 

1. CPU type is PDP11/04 or PDPll/34 and has programmers 
console (byte loading of test parameters) or, 

2. The same test sequence is repeated often. 

OPERATION: Deposit a non-zero number in location "NINPUT " Start 

at normal start location 

5.0 GENERAL DIAGNOSTIC STRUCTURE 


5.1 The PHOENIX 211 Disk Controller Diagnostic uses small subtests 
that are linked together through the test executive routine. 

The subtests use common subroutines to execute all data transfers. 
Ending Controller parameters are checked following each controller 
operation and Interrupt mode is employed in all exercises. 

5.2 COMPUTER ERROR HALT 

If the computer halts for an error these registers will define 
the condition: 

RO = 2 x the disk drive number 

Rl = test number 

R2 = reference data 

R3 = actual data received 

R4 = subtest number 

R5 = address where error was detected 

NOTE : In some cases Registers R2 and R3 do not necessarily 

point to the cause of the Error Halt. The user should 
always use the subtest number (R4) to locate the area 
of failure in the test. 

5.3 DISK AND CONTROLLER PARAMETER CHANGES 
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5.3.1 THE STANDARD DISK PARAMETERS ARE AS FOLLOWS ; 

Number of Cylinders = 823._ (1467 0 ) ,A 

10 8 W 

Number of Heads = 5 

Number of Sectors ■ 32^ (40g) 

Number of Words Per Sector = 256^ (400g) 

5.3.2 THE STANDARD CONTROLLER PARAMETERS ARE AS FOLLOWS : 

Base Address (DCSR) = 164000 

Interrupt Sector = 270 


5.3.3 INSTRUCTIONS FOR CHANGING PARAMETERS 


Located in Sections 3 and 4 of the Diagnostic Assembly 
listing are all the parameters listed above. To change any 
or all of these values, deposit into memory the desired value. 


5.3.3.1 DISK CHANGES There are only'4 changes that apply, the labels 
are the following: 


MAXSEC: Word 37 

MAXHD: Word 1000 

MAXCYL: Word 1466 

WPSEC: Word 177400 


; Last sector 

; Last head - justified for DUSH 
; Last cylinder 

; # of words per sector in 2'scomplement 



All other references to these values will be set up by subroutine 
"ADRSTP" during program start up. 

5.3.3.2 CONTROLLER CHANGES The base address and interrupt vector labels 
are the following: 


DCSR: Word 164000 ; Base Address 

INTVEC: Word 270 ; Interrupt Vector 


When a base address change is necessary, only change the 
location "DCSR". The remaining register assignments will be 
built by subroutine "ADRSTP" during program start up. 
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6.0 

TEST ABSTRACTS 



6.1 

INDIVIDUAL TESTS 



6.1.1 

Test 0 




This test issues an I/O 
clears all registers in 

command and 
the PHOENIX 

verifies that "INIT" 
211 Controller. 


6.1.1.1 Initialization Test Subtest Listing 


Board 

Being Tested 

211+1 

211 

211 

4 

2 

1 

3 


Subtest 

Number (R4) Subtract Name/Error Condition 


0 

1 

2 

3 

4 

5 

6 


Incorrect Control & Status Register Initialization 
Incorrect Bus Address Register Initialization 
Incorrect Word Count Register Initialization 
Incorrect Cylinder Address Register Initialization 
Incorrect Disk Status Register Initialization 
Incorrect Disk Error Register Initialization 
Incorrect Sector, Head Register Initialization 


6.1.2 Test 1: Register Load and Read Tests 


This routine tests the capability of the selected formatter reg¬ 
isters to be loaded and interrogated with any data. Each regis¬ 
ter is checked with four constants 100 times. 
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6 . 1 . 2.1 


Patterns used are as follows: 


Pattern 1 
Pattern 2 
Pattern 3 
Pattern 4 


0 

052525 

125252 

177777 



6 . 1 . 2.2 


Load and Read Sub Test Listing (R4 Value at Error Halt) 


Board 

Being Tested 


Subtest 
Number (R4) 


Subtest Name/Error Condition 


211+1 0 

211 1 

211 2 

4+1,211 3 

3,1,211 4 


Incorrect Control & Status Register Load OR Read 
Incorrect Bus Address Register Load OR Read 
Incorrect Word Count Register Load OR Read 
Incorrect Cylinder Address Register Load OR Read 
Incorrect Unit, Sector, Head Register Load OR Read 


6.1.2.3 Read only, and constant, bits in the controller registers are 
masked out of the test process. 


6.1.3 Test 2: Sliding One Register Load & Read Tests 


In this test all of the controller registers are loaded with a 
sliding 1 data pattern and interrogated for proper content. The 
logic one bit constant is "slid" from the bit zero position to the 
bit 15 position in 16 separate tests. 


6.1.3.1 Sliding One Register Load and Read Subtest Listing 



Board 

Being Tested 


Subtest 
Number(R4) 


Subtest Name/Error Condition 


1 

3 

211 

211 

4 


0 

1 

2 

3 

4 


Incorrect Coptrol & Status Register Load OR Read 
Incorrect Unit, Sector, Head Register Load OR Read 
Incorrect Bug Address Register Load OR Read 
Incorrect Word Count Register Load OR Read 
Incorrect Cylinder Address Register Load OR Read 


6.1.4 Test 3: Sliding Zero Register Load & Read Test 

In this test all of the controller registers are loaded with a 
"sliding zero" data pattern and interrogated for proper content. 

The logic zero bit constant is slid from the bit zero position 
to the bit 15 position in 17 separate tests. 
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6.1.4.1 Sliding Zero Register Load and Read Subtest Listing 


Board Subtest 

Being Tested Number (R4) 


Subtest Name/Error Condition 

Incorrect Control & Status Register Load OR Read 
Incorrect Unit, Sector, Head Register Load OR Read 
Incorrect Bus Address Register Load OR Read 
Incorrect Word Count Register Load OR Read 
Incorrect Cylinder Address Register Load OR Read 


6.1.5 Test 4: Disk Error and Status Register Tests 

These tests verify that the nonexistent Head, Sector and Cylinder 
(Track) errors can be set and cleared properly. 

Also tested in this test is the byte loading capability of the 
Command and Status register (DCSR). 

6.1.5.1 Disk Error and Status Register Subtest Listing 


Board Subtest 

Being Tested Number (R4 ) 


3,4,1 

3,4,1 

1,211 

1,211 


No Illegal 
No Illegal 
Illegal 
No Illegal 
No Illegal 
Illegal 
No Illegal 
No Illegal 
Illegal 
No Illegal 

Illegal 

Illegal 

Control 

Control 


Subtest Name/Error Condition 

Sector Error Summary Generation 
Sector Error Bit Generation 
Sector Error Bit did not clear 
Head Error Summary Generation 
Head Error Bit Generation 
Head Error Bit did not clear 
Cylinder Error Summary Generation 
Cylinder Error Bit Generation 
Cylinder Error Bit did not clear 
Sector,Head,Cylinder Error Summary 

Generation 

Sector,Head,Cylinder Error Bits did not 
sector, head, cylinder error summary set 

& Status Upper Byte Did Not Load 
& Status Lower Byte Did Not Load 


6.1.6 TEST 5: Unit Select Tests 


These tests verify that the Unit Select lines access the proper Disk 
Drives. This testing is accomplished by selecting each Disk Drive 
Port and issuing a SEEK. The DSTAT register-seeking flops are checked 
for proper seeking status and a Formatter Clear is then given to clear 
them. This test does not wait for Seek Done. 
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6.1.6.1 Unit Select Seeking Tests Subtest Listing 


Board 

Being Tested 


Subtest 
Number (R4) 


Subtest Name/Error Condition 


1 ,2,3,4 

2,3,1 

3 


0 

1 

2 


2 3 

3 4 


2 5 

3 6 


2 7 

3 10 


Disk Drive or Formatter, not ready 
Did Not Set Unit 0 Seeking Flop Via Seek CMD 
No Formatter Ready Generation on Formatter 

Clear CMD 

Did Not Set Unit 1 Seeking Flop Via Seek Card 
No Formatter Ready Generation on Formatter 

Clear CMD 

Did Not Set Unit 2 Seeking Flop Via Seek CMD 
No Formatter Ready Generation on Formatter 

Clear CMD 

Did Not Set Unit 3 Seeking Flop via Seek CMD 
No Formatter Ready Generation on Formatter 

Clear CMD 


6.1.7 TEST 6: Seeking Test 

In this exercise two seeking commands are issued. Seek and Recal¬ 
ibrate, and proper Seek-Done flops are checked. Also checked in 
this test is that an illegal track address used on a Seek command 
causes a Nonexistent Track Error and not a Seek Error. 



6.1.7.1 Seeking Test Subtest Listing 


Board 

Being Tested 


Subtest 
Number (R4) 


Subtest Name 


1 


0 


Formatter not ready 




4,2,3 

4,2 


2,4 


3,1 


4 

4 

3 

3 


4 


1 

2 

3 

4 

5 

6 
7 

10 

11 


Selected Drive Not Ready 
Error Generation on RTZ CMD. No Seek Done Sunmary 
Status Bit Generation on" RTZ 
No Selected Drive Seek Done Status Bit Generation 

on RTZ 

No Formatter Ready at RTZ Completion 

No Illegal Cylinder Error Bit Generation on Seek CMD 
Other Error Bit Generation on Illegal Seek CMD 
No Seek Done Summary Bit Generation On Seek CMD 
No Selected Drive Seek Done Status Bit Generation on 

Seek CMD 

Other Drive Seek Done Bit Generation on Seek CMD 





6.1.8 TEST 7: Interrupt Test 

The Interrupt tests use two formatter commands, the Recalibrate 
command and the Seek Only command. At this stage of testing, 
the Seek logic should be operable. The Interrupt logic uses 
these commands to cause the Seek Done identification bits to 
generate an Interrupt. 

NOTE: If the CPU halts during this test at some memory location 

between 14 and 776, the Interrupt branched to a wrong location. 
This indicates a fault in the Interrupt Vector Address. 

6.1.8.1 Interrupt Test Subtest Listing 


Board 

Being Tested 


Subtest 
Numbey(R4 ) 


Subtest Name/Error Condition 


1 0 

1 

2,1,211 2 

2 3 

3 4 

2 5 


Drive Not Ready 
None 

No Interrupt Generation with RTZ CMD 

Improper Disk Ident Bits set in Disk Status Register 

at RTZ Interrupt 

No Interrupt Generation With Seek CMD 

Imporper Disk Ident Bits set in Disk Status Register 

at Seek Interrupt 


6.1.9 TEST 10: one Word Write Test 


This test is the first Write attempted by the Formatter . It is only 
a one word transfer and only the ending formatter register para¬ 
meters are checked. 


6.1.9.1 This test will write data onto the first usable sector on the disk 
medium. 

6.1.9.2 The write operation is conducted by the "DXFER" Subroutine which 
tests all controller parameters before, during, and after the 
specified operation. 

6.1.9.3 If an error occurs it will be detected by DXFER Subroutine and the 
subtest count will be contained in location "DTCNT". For a com¬ 
plete description of the DXFER Subroutine subtest error conditions 
see Appendix A. Test 10 DTCNT subtest error conditions are defined 
below. 
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TEST 10: DXFER DTCNT Subtest Error Conditions * Vy 

Note: This is the first test to use the DMA logic. If the computer 

bus hangs up, the 211 Interface Board or CPU backplane is 
suspect. 

DTCNT Value Subtext Name/Error Conditon Board Being Tested 

0 
1 
2 

3 

4 

5 

6 
9 

10 
11 
12 
13 

Note: 1. This test exercises so much incrementally new logic in 

the disk controller that the user should examine the 
disk controller register images saved by the diagnostic 
at the time of error detection. 

Correct Ending Values for Disk Controller Registers are as follows: 

Register Correct Contents 

1 
2 

3 

4 

5 

6 
7 

Note: 2. Any soft seek header or header CRC error will cause the 

controller to abort the write operation before actually 
writing any data onto the disk. 


Control & Status 000306 
Unit, Sector, Head 0x0001 
Bus Address xxxxxx 
Word Count 000000 
Cylinder 000000 
Disk Status 100000 
Error 000000 


Controller Not Ready 1 

Selected Disk Drive Not Ready 4»2 

Controller Went Busy with No "GO" CMD 3 

Controller did not go busy with "GO" CMD 3 
Interrupt did not occur before timeout 3,4,1 

Controller Hang in "BUSY" State 3,211,2 

Word Count Register did not overflow 211,2,3 

End Bus Address Register Incorrect 211 

End Sector Value Incorrect 3 

End Head Value Incorrect 3 

End Cylinder Address Value Incorrect 4 

Controller Error Bit Set 3,2,4 
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6.1.10 


TEST 11: One Sector Write Test: 


6.1.10.1 This test writes data on one sector of the disk. The 

Cylinder address is normally determined by RWCYL, while 
the Sector, Head and Unit value is determined by RDUSH. 


NOTE: 1.) This is the first time that a full sector 

transfer has been attempted. 


2. ) No data is checked during this test. 

3. ) The object of this test is to verify that 

the disk controller properly goes through 
the motions of performing a disk write 
operation: 

4. ) Specific functions verified during this 

test are: 


1 - Multiple Write DMA Data Path to Con¬ 

troller FIFO memory 

2 - Multiple Write FIFO data path to disk 

3 - Multiple Word Count Register Write In¬ 

crementation 

4 - Multiple Bus Address Register Write 

Incrementation 

6.1.10.2 Optionally, the Sector and Head are dynamically selectable 
by the console switch register if CSWTCH is loaded with any 
non-zero value. 


6.1.10.3 RWCYL and RDUSH locations are normally set up to write the 
data on the last available sector on the medium. 

6.1.10.4 The actual write operation is performed under control of 

"DXFER" Subroutine and all appropriate errors are detected 
by "DXFER" and the error subtest count is contained in lo¬ 
cation "DTCNT" 


Please refer to Appendix A for a complete description of the 
DXFER Subroutine and subtest error conditons. 

Note: If this test fails while testlQ passes, the most 

probable suspect is board 2 followed by the 211 
Interface Board. 
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6.1.10.5 DXFER DTCNT Subtest Error Conditions 


DTCNT Value Subtest Name/Error Condition Board Being Tested 


0 

1 

2 

3 

4 

5 

6 
9 

10 

11 

12 

13 


Controller Not Ready 1 

Selected Disk Drive Not Ready 4 

Controller went Busy with no "GO" CMD 3 

Controller did not go Busy with "GO" CMD 3 
Interrupt did not occur before timeout 2 

Controller Hang in "BUSY" State 2 

Word Count Register did not overflow 2,211 

End Bus Address Register Incorrect 211 

End Sector Value Incorrect 3 

End Head Value Incorrect 3 

End Cylinder Address Value Incorrect 4 

Controller Error Bit Set 3,2,4 



6 . 1.11 


TEST 12: One Sector Read Test 


6.1.11.1 This test reads data from one sector of the disk. The Cylinder 
address is normally determined by RWCYL, while the Sector and 
Head address are normally determined by RDUSH. Optionally, the 
Sector and Head address may be dynamically selectable by the 
console switch register if CSWTCH is loaded with any non-zero 
value. 


NOTE; 1.) 


This is the first time that any disk Read data 
transfer operation has been attempted. 


2.) No data is checked during this test. 


3. ) The object of this test is to verify that the 

disk controller properly goes through the mo¬ 
tions of performing a disk read operation. 

4. ) Specific functions verified during this test 

are: 


1 - Multiple Read DMA data path from controller 

FIFO memories to computer memory. 

2 - Multiple Read data path from disk to FIFO 

memories. 

3 - Word Count Register Read Incrementation 

4 - Bus Address Register Read Incrementation 


6.1.11.2 RWCYL and RDUSH locations are normally set up to read the 
last usable sector on the disk medium. 


6.1.11.3 Data Read Back is stored in Input Buffer 1 (IDBUF1) 

6.1.11.4 The actual read operation is performed by the "DXFER" Sub¬ 
routine and all appropriate errors are detected by DXFER and 
the error subtest count is stored in location "DTCNT". 


Please refer to Appendix A for a complete description of the 
DXFER Subroutine. Subtest error conditions for Test 12 are 
defined below. 


-12- 




6.1.11.5 DXFER DTCNT Subtest Error Conditions 


DTCNT Value Subtest Name/Error Condition 


0 

1 

2 

3 

4 

5 

6 
9 

10 

11 

12 

13 


Controller Not Ready 
Selected Disk Drive Not Ready 
Controller Went Busy with no "GO" CMD 
Controller did not go Busy with "G" CMD 
Interrupt did not occur before timeout 
Controller Hang in "BUSY" state 
Word Count Register did not overflow 
End Bus Address Register Incorrect 
End Sector Value Incorrect 
End Head Value Incorrect 
End Cylinder Address Value Incorrect 
Controller Error Bit Set 


4 

3 

3 

3 


3.2 

2.3 


211 

3 

3 

4 

3,2* 


* Data Late Error 

Note: 1. This test exercises so much incrementally new logic in 

the disk controller that the user should examine the 
disk controller register images saved by the diagnostic 
at the time of error detection. 


w 


Correct Ending Values for Disk Controller Registers are as follows: 
Register Correct Status 


1 Control & Status 000304 

2 Unit, Sector, Head XXXXXX 

3 Bus Address XXXXXX 

4 Word Count XXXXXX'S 

5 Cylinder 100000 

6 Disk Status 000000 

7 Error 


Note: 2. Any soft seek header or header CRC error will cause the 

controller to abort the read operation before actually 
receiving any data from the disk. 



C 
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6.1.12 


TEST 13: Write Count Test 


6.1.12.1 This test perforins Write operations with an ever-increasing 
word count starting with 1 and increasing in power of 2 to 
a maximum of 4096 words. Each Write operation starts at 
absolute 0 Disk address. 

NOTE : 

1. ) No data is checked during this test. 

2. ) The object of this test is to verify that the 

disk controller sequences logic performs cor¬ 
rectly under data transfers less than and 
greater than one sector in word length. 

6.1.12.2 All thirteen data transfer operations performed in this test 
are done by the "DXFER" Subroutine. Any errors detected by 
the DXFER Subroutine during any of the 13 data transfers per¬ 
formed will be indicated by the DXFER subtest count value con¬ 
tained in location "DTCNT". 

Please refer to Appendix A for a complete description of the 
DXFER Subroutine and DTCNT subtest error conditions. 

6.1.12.3 Write Count Subtest Listing 

R4 in this test is used to define what one of 13 write data 
transfer operations is to be performed by DXFER per the fol¬ 
lowing table: 

Board Subtest 

Being Tested Number (R4) Subtest Name/Error Condition 



0 

Error 

During 

1 

Word 

Write 


1 

Error 

During 

2 

Word 

Write 


2 

Error 

During 

4 

Word 

Write 


3 

Error 

During 

8 

Word 

Write 


4 

Error 

During 

16 

Word 

Write 


5 

Error 

During 

32 

Word 

Write 


6 

Error 

During 

64 

Word 

Write 


7 

Error 

During 

128 

Word 

Write 

2 

10 

Error 

During 

256 

Word 

Write 

3,211 

11 

Error 

During 

512 

Word 

Write 

3,211 

12 

Error 

During 

1024 

Word 

Write 

3,211 

13 

Error 

During 

2048 

Word 

Write 

3,211 

14 

Error 

During 

4096 

Word 

Write 


6.1.12.4 Logic specifically tested includes sector sequencer control, DMA 
word count Incrementation and Disk Word Count Incrementation 

6.1.12.5 No new logic is exercised by subtests 0 - 1 . 



6.1.13 


6.1.13.1 This Test writes data on one sector of the disk, reads it 
back, and compares the data obtained with the original 
data written. The cylinder address is specified by RWCYL 
while the Sector and Head values are normally supplied 

by RWUSH. Optionally, the Sector and Head data may be 
dynamically supplied from the console switch register if 
CSWTCH contains any non-zero value. 

6.1.13.2 Data is normally written onto the last physical sector on 
the disk medium from the Output Buffer (ODBUF) and written 
back into Input Buffer 1 (IDBUFl). 


W 
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6.1.13.3 


All disk data transfers physically performed by the "DXFER" 
Subroutine. Any data transfer errors detected by DXFER will 
be indicated by the DXFER subtest count value contained in 
location DTCNT. 


Please refer to Appendix A for a complete description of the 
DXFER Subroutine and subtest error conditions. 


6.1.13.4 The Read, Write, Compare Subroutine (WRC) is used in this 

test to manage the Write, Read and Data Comparisons. (Ref¬ 
erence Appendix B) 

1. ) If an error is encountered during the write data 

transfer (by DXFER) the "WRTERR" location is 
incremented. 

2. ) If an error is encountered during the write data 

transfer (by DXFER) the " RDERR" location is 
incremented. 


3.) All Data comparisons between original data written 
onto disk from ODBUF and data received from the 
disk in IDBUF1 are performed by the Data Comparison 
Subroutine "DATCMP". (Reference Appendix C) 

If an error is detected during the data comparison 
subroutine "CMPCNT" contains the number of words 
compared before the error occurred while R2 and R3 
contain the correct and actual data values respec¬ 
tively. 

6.1.13.5 R4 has no significance in this test with respect to subtest 
identification. 

6.1.13.6 At this point the controller can at least go correctly through 
all the motions of doing both read and write operations, and is 
correctly reading the sector header data. 

6.1.13.7 The capability to write or read data correctly has not been 
previously verified. 

6.1.13.8 The most probable error to occur during this test is a data 
comparison error. If a data comparison error occurs, the 
most probable board at fault is Board 2 which contains all 
of the data path logic,followed by the 211 coupler. 

6.1.14 TEST 15: Read, Write, Compare Count Test 

6.1.14.1 This test performs Write, Read, and Data Compare operations 
with an ever increasing word count starting with one and in¬ 
creasing by powers of two to a maximum of 512 words. 

Each disk operation starts at absolute disk address 0 . 

6.1.14.2 All disk parameters are checked during the test by the DXFER 
Subroutine. Any data transfer errors detected by the "DXFER" 
Subroutine will be indicated by the subtest count value con¬ 
tained in location DTCNT. 
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6.1.14.3 


6.1.14 


6.1.14. 


6.1.15 


6.1.15. 


6.1.15. 


Please refer to Appendix A for a complete description of the 
DXFER Subroutine and subtest error conditions. 

The Write, Read, Data Comparisons are managed by the Read, 
Write, Data Comparison Subroutine (WRC). 

Reference Appendix B. 

1.) If an error is encountered during a write operation 

(by DXFER) the "WRTTERR" location is set to a non zero 
value. 


2. ) If an error is detected during a read operation (by 

DXFER) the "RDERR" location is set to a non zero value. 

3. ) If an error is detected during the data comparison (by 

DATCMP) location "CMPCNT" contains the word count value 
when the error was detected. 

.4 Write, Read, Compare Count Subtest Listing 

R4 is utilized in the test to determine which one of 9 Write, 
Read, Compare Operations is being performed per the following: 

Subtest 
Number (R4) 


0 

1 

2 

3 

4 

5 

6 

7 

10 
11 

5 This test does not specifically test any new controller logic 
but is executed to gain additional confidence in the capability 
of the disk controller to read and write data correctly. If an 
error occurs during data comparison, Board 2 is probably at fault. 


Subtest Name/Error Condition 


Error 

Error 

Error 

Error 

Error 

Error 

Error 

Error 

Error 

Error 


During 

Durijig 

During 

During 

During 

During 

During 

During 

During 

During 


1 

2 

4 


Word 
Word 
Word 
8 Word 
16 Word 
32 Word 
64 Word 
128 Word 
256 Word 
512 Word 


Write, 
Write, 
Write, 
Write, 
Write, 
Write, 
Write, 
Write, 
Write, 
Write, 


Read, 
Read, 
Read, 
Read, 
Read, 
Read, 
Read, 
Read, 
Read, 
Read, 


Compare 

Compare 

Compare 

Compare 

Compare 

Compare 

Compare 

Compare 

Compare 

Compare 




TEST 16; Write-Protect Test * 

This test verifies that the Controller will not Write over Write- 
Protected sectors. 


1 First the test sets the Write-Protect bits of the absolute sec¬ 
tor 0 and then attempts to write on that sector. The test then 
verifies that the Controller aborted the Write operation and 
that the Write-Protect error bit is activated. 


2 


* 


All required disk data transfers are performed by the "DXFER" 
Subroutine and any errors detected by DXFER are indicated by 


the DXFER subtest count saved at location 


"DTCNT", 


Please refer to Appendix A for a complete description of the 

DXFER Subroutine and subtest error conditions. 

Does not apply on ECC equipped controllers. 
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6.1.15.3 Write Protect Subtest Listing 


Subtest 
Number (R4) 


Subtest Name/Error Condition 


0 

1 

2 

3 

4 

5 


Write Protect Sector Format Error 
No Error Detection on Write over Write Protected 

Sector 

Write Over Write Protected Sector Error Bit Not 

Set 

Error During Read of Write Protected Sector 
Data Error-Attempted Write on Protected Sector 

Not Aborted 

Error During Reformat of Write Protected Sector 


6.1.15.4 This verifies that the attempted write on a Write Protected Sector 
was aborted by reading the data back and comparing it with origi¬ 
nal known data by the "DATCMP" Subroutine. 

Reference Appendix C. 


6.1.15.5 The Sector Write Protect logic exercised by this test is con¬ 
tained on Board 3, 

6.1.15.6 Error Register logic is on Board 1. 


6.1.16 TEST 1 7: Header Override - HEA DER READ TEST * 

6.1.16.1 This test verifies that the Read-Without-Header-Check logic is 
functioning properly. The Header is first erroneously written 
and then a normal Read operation is attempted to insure that we 
cannot read the sector. 


6.1.16.2 The Read-Without-Header-Check command is then used to Read the 
sector. Checks are made to insure that no error occurs and 
that the data is correct. 


6.1.16.3 All required data transfers are performed by the "DXFER" Subrou¬ 
tine, and any detected errors are indicated by the DXFER subtest 
count saved at location "DTCNT". 

Please refer to Appendix A for a complete description of the 
DXFER Subroutine and subtest error conditions. 


6.1.16.4 Header Override Subtest Listing 


Subtest 
Number (R4) 


Subtest Name/Error Condition 


0 

1 


2 

3 

4 


Error During Erroneous Header Format 

No Error During Read of Sector with Bad Header 

OR 

No Header Error Bit Set 
Error During Header Override Read of Sector 

with Bad Header 

Header Override Read Error - Data Incorrect 
Error During Reformat of Sector 

Does not apply to ECC equipped controllers 
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6.1.16.5 The header logic exercised by this test is contained on Board 3 

6.1.16.6 The Error Register logic is contained on Board 1. 

6.1.16.7 This section of Test 17 checks the ability of the controller to 
read the header field, header CRC, Data Field, and the Data 
Field CRC. 

6.1.16.8 Header read verify subtest listing subtest number (R4) 

Subtest Number (R4) Subtest Namer/Error Condition 

5 Error during reformat using write 
header, data, CRC command 

6 Error during read of header, data, 

CRC, command 

7 Data error on sector field 

10 Error during normal format 

6.1.16.9 Early Phoenix 211's were shipped with the read hdr, CRC, Data, 
CRC command operating as a read header and CRC only command. 

If the Operator's controller constantly fails Subtest 7 of this 
Test (17), deposit a non-zero number in location "OLDHDR". This 
modification will cause the program to skip a certain section of 
the test. 

Note: This difference will not cause any compatibility pro¬ 

blems in mixing new or old controllers and, or disk 
packs. The Read Header, Header CRC, Data and Data CRC 
command is not used by any DEC* Operating Systems, and 
would only be used in special application programs, 

(pack verification), or in diagnostics. 

*Digital Equipment Corporation 
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6.1.17 

6.1.17. 

6.1.17. 

6.1.17. 

6.1.17. 

6.1.17. 


VEST 20. Write-Protect Override ~ Wr ite Check 

This test verifies that the Write-Protect-Override command 
logic functions properly. 


1 


2 


3 


Known data is written onto the disk. The sector to be 
Write-Protected is then so protected and new data is 
written using the Override command. The new data is 
then read back and checked to verify that the Write 
operation actually took place. 


All required data transfers are performed by the "DXFER" 
Sub-routine, and any detected errors are indicated by the 
DXFER subtest count saved in location "DTCNT". 


Please refer to Appendix A for a complete description of 
the DXFER Subroutine and subtest error conditions. 


Write Protect Override Subtest Listing 


Subtest 

Number (R4) Subtest Name/Error Conditions 


0 Error During Write Protect Sector Format 

1 Error During Write Over Write Protected 

Sector Override 

2 Error During Read of Protected Sector 

3 Data Error - Write Operation did Not 
Override Protected Sector 

4 Error During Sector Reformat 


The Write Protect Override Logic exercised by this test 
is located on Board 3. 


The second section of Test 20 verifies the write check logic 
of the 211 controller. Known data is first written using 
normal write command. A write check command is issued and 
checks are made to insure no error was generated. The last 
step is to destroy a part of the memory buffer and to issue 
write-check commands (2) to insure that an error is generated. 



6.1.17.6 Write Check Subtest Listing 


SUBTEST 

NUMBER (R4) SUBTEST NAME/ERROR CONDITION 

5 Error during initial normal write 

6 Error during write check command 

7 Error not detected during write check 

command with destroyed buffer 

10 Write check error bit not set 

11 Other errors bits set 

12 Error not detected during second erroneous 
write check command 

13 Write check error not set or some 
other error set as well 

14 Corrected buffer with write check command 
reissued caused error 



6.1.18 TEST 17: Header-Write Command Test 


6.1.18.1 This test verifies that the Header can be written by the 
Write-Header-and Verify command (CRC). The Header is 
written to an erroneous value using the command and then 
a normal Read is attempted and the presence of the ap¬ 
propriate Header Error bit (s) is (are) checked. 

6.1.18.2 All required data transfers are performed by the "DXFER" 
Subroutine, and any detected errors are indicated by the 
DXFER subtest count saved in location "DTCNT". 


'\y 


6.1.18.3 Header-Write Command Subtest Listing 


Subtest 
Number (R4) 


Subtest Name/Error Condition 


0 

1 


2 

3 

4 

5 


Error During Erroneous Sector Header Format 
No Detected Error During Read of Sector with 

Bad Sector Header 
OR 

Sector Header Error Bit Not Set 

Bus Address Register Erroneously Incremented 

Word Count Register Erroneously 

Error During Sector Reformat to Illegal Head 

Header 

No Detected Error During Read of Sector with 

Bad Head.. Header 



6 


Header Error Bit Not Set 


7 Other errors generated other than sector/head 

error 

10 Error during reformat to illegal cylinder 

address 


11 

12 


Error not detected when read attempted on 
sector with bad cylinder header 

Error during final sector reformat 


6.1.18.4 The Header logic exercised by this test is contained on Board 3. 

6.1.18.5 Error logic is located on Board 1. 
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6 . 1 . 


19 


TEST 22: CRC and Header Compare Tests 


6.1.19. 

( 

6.1.19. 


6.1 J.9 . 


( 


6.1.19 - A 
6.1.19.5 

e 


These tests check the logic governing the detection of Header and 
CRC errors. Using the Write Header Data and CRC commands, erron¬ 
eous Headers and CRC Checks are written in various combinations. 
Checks are then made for proper error bit settings. 

All data transfers in this test are performed by the "DXFER" Sub¬ 
routine, and any errors detected are indicated by the contents 
of the DXFER subtest location "DTCNT". 

Please refer to Appendix A for a complete description of the DXFER 
Subroutine and associated subtest error conditions. 


CRC and Header Compare Subtest Listing 


Subtest 

Number Subtest Name/Error Conditions 


0 

1 

2 

3 

4 

5 

6 
7 

10 

11 

12 

13 

14 

15 

16 
17 
20 

21 

22 

23 


Error During Write Format of Erroneous Header CRC 
No Error Detected During Read of Bad Header CRC 

Sector 

Header CRC Error Bit Did Not Set During 1 

Some Other Error Bits Erroneously Set During 1 

Error During Write Format of Erroneous Header 

No Error Detected During Read of Bad Header Sector 

Sector or Cylinder or CRC Header Error Bit Not Set 

Error During Write Format of Erroneous Header 

No Error Detected During Read of Bad Header Sector 

CRC or Cylinder Error Bit Not Set During Read 

Other Error Bit Erroneously Set During Read 

Error During Write Format of Erroneous. Header 

No Error Detected During Read of Bad Header Sector 

No CRC Header Word 1 Error 

Other Error Bit Erroneously Set 

Error During Write Format of Bad Sector Header 

No Error Detected During Read of Sector with bad 

Header 

No CRC Header Error Detected 

Other Error Bit Erroneously Set 

Error During Final Correct Format Write 


The Header and CRC logic exercised in this test is contained on 

Board 3. 

The error register logic is contained on Board 1. 
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6.1.20 TES T 23: Bad Sector Flag Test 

Tiila test checks the Bad Sector logic 

6.1.20*1 Bad Sector bits are added to Header Word #1 of Sector 0 , Head 0 , 
Track 0 , and a Read command is issued. 

6.1.20.2 The disk controller Error Register (DERR) is then checked to see 
if the Bad Sector Flag Bit is set. 

6.1.20.3 A check is then made to insure that the controller "skipped" the 
flagged "defective" sector 0 and conducted a read operation on 
Sector 1. 

This is done by comparing the data actually obtained during the 
read with data known to have been on Sector 1 of the disk. 


6.1.2 CL 4 All data transfers in this test are conducted by the "DXFER" 
Subroutine, and any errors detected are indicated by the con¬ 
tents of the DXFER subtest count location "DTCNT". 


6.1.2 0. 5 Bad Sector Flag Subtest Listing 


Subtest 
Number (R4) 


Subtest Name/Error Condition 


0 

1 

2 

3 

4 

5 

6 
7 

10 

11 


Error During Bad Sector Flag Reformat of Sector 0 
Error During Write of Known Data to Sector 1 
No Error Detected During Read of Sector 0 (Bad 

Sector Flag Set) 

Bad Sector Flag Bit Not Set in Error Register 
Other Error Bit Erroneously Set 
Erroneous End Sector Field Value 
Error During Reformat of Sector 0 . 

No Error During Timeout Test 

Time Out Error Bit Did Not Set 

No Error Clear on Formatter Clear Command 


6.1.20.6 The Bad Sector Flag logic exercised in this test is contained 
on Board 3 and associated error status logic is contained on 
Board 1. 


6.1.21 TEST 24; Recalibrate Test 

These tests check the RTZ command for two areas. 

6.1.21.1 The first section verifies that the drive is indeed positioned 
on Track 0 after an RTZ. 

6.1.21.2 Secondly, the conditions of the seeking flip-flops are checked 
(DSTAT) during and aftoi the RTZ command. 
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6.1.21.3 Recalibrate Subtest Listing 
Board Subtest 

Being Tested Number(R4 ) Subtest Number/Error Condition 


1 

4 

4 

2 

2 

2,4 

2 

3 

4,3 

3 

3 

3 


0 Controller Not Ready 

1 Selected Disk Drive Not Ready 

2 Error During Seek Operation 

3 Correct Seeking Flop Not Set 

4 Other Seeking Flop Erroneously Set 

5 Proper Seek Done Flop Not Set 

6 Seeking Flop Still Set After Seek Done 

7 Seeking Flop Erroneously Set During Seek Inhibit 

Read 

10 Drive Did Not Go to Cylinder 0 - Error During 

2 ^ Seek Inhibit Read of Cylinder 0 

Seek Status Flops Erroneously Set During Seek 

Inhibit Read 

12 No Error Detected During Erroneous Seek Inhibit 

Read 

13 Cylinder Header Error Bit Did Not Set 




6.1.22 TEST 25 i implied Seek Test 

This test verifies that the seek done flag will not be set during 
an "implied" seek operation and that no seek operation takes place 
when the Seek Inhibit Bit ( ) of the Control and Status Register 
is set. 

6.1.22'.; 1 First the implied Seek is utilized in a Read command and a check 
is made to see that the Seek Done flag is not set. 

6.1.22.2 Secondly, two Read commands are given, one with a proper cylinder 
location and Seek Inhibit set to insure the original seek was to 
the proper cylinder, and the other with an erroneous cylinder 
address and Seek Inhibited to force a Cylinder Header Compare 
error. 

6.1.22.3 All data transfers in this test are performed by the "DXFER" Sub¬ 
routine, and any errors detected are indicated by the contents of 
the DXFER Subtest location "DTCNT". 

Please refer to Appendix A for a complete description of the 
DXFER Subroutine and associated subtest error conditions. 
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6.1.22.4 Implied Seek Suhtest Listing 


Subtest 
Number (R4) 


Subtest Name/Error Condition 


0 

1 

2 

3 

4 

5 

6 
7 


Selected Disk Drive Not Ready 

Error During RTZ Operation 

Error During Implied Seek Read 

Seek Done Flag Erroneously Set 

Error During Same Track Seek Inhibit Read 

No Error During Seek Inhibit Read from 

Different Track 

No Header Error Bit Set During Read of Sub¬ 
test 5 

No Controller Ready on Formatter Clear 


6.1.22.5 The Seek Inhibit logic exercised in this test is contained on 
Boards 1 and 4. If Seek Done Flag in subtest 3 is set, the 
most probable board at fault is Board 3. 
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6.1.23 TEST 26 ; Converge/Diverge Worst Case Seek Loop Test Address Test 


6.1. 2 . 3 .I This test sends the disk drive into a Worst-Case-Seeking loop, 
and is a test of the disk drive servo electronics rather than 
of the disk controller. 

6.1.23.2 The seeking starts at the extreme ends of the disk cartridge 

(Track 0 and Track 1466g) and alternates between an increasing 
track address and a decreasing track address. This process con¬ 
tinues until each track has been searched twice. 


6.1.23.3 No data is transferred during this test. 

6.1.23.4 If an error occurs: 


Rl = Current decreasing Cylinder Address 
R2 = Current increasing Cylinder Address 
R3 - Loop Count that error occurred on 
R4 = subtest count 
R5 = Loop Control Flag 

R5 = 1 For Increasing Cylinder Seek Cycle 
R5 = 0 For Decreasing Cylinder Seek Cycle 

6.1.23.5 Converge/Diverge Worst Case Seek Loop Subtest Listing 

Subtest 

Number (R4) Subtest Name/Error Condition 

0 Controller Not Ready 

1 Selected Disk Drive Not Ready 


6.1.23.6 Otoe logic in the disk controller principally exercised by this 

test is the seek logic contained on Board 2 and the disk inter¬ 
face logic contained on Board 4. 

6.1.23.7 Disk Address Test 

This section of Test 26 checks the logic of the three disk 
address functions: 


A. Sector 

B. Head (Surface) 

C. Cylinder 


Starting at disk address ABS. 0, one sector write/read 
commands are issued incrementing the sector and head 
values until the first cylinder boundary is crossed. (CYO 0 + 
CYL 1) See Fig. 6.1. 
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Sector X = Variable 


Cylinder M = 410822 


fig 6.1 Disk Structure 


After cylinder one is reached, transfers are issued from 
maximum sector and maximum head addresses. These one sector 
commands increment the cylinder counter each time and continue 
until the overrun error is detected. 

The result of the above sequence is that all disk address lines, 
sector, head and cylinder have been exercised. 

6.1.23,8 The transfers in this section of Test 26 are performed 
by subroutine "DXFER", and any errors detected are in¬ 
dicated by the subtest location "DTCNT". 



6.1.24 Test 27 Functions Tested: 


1. Memory Extension 

2. Buss Timeout 

3. Overrun Error 

4. Memory Address Increment 

6.1.24.1 Overrun Error 


Disk address parameters are loaded as maximum values, i.e. 
last addressable sector, head and cylinder. A two sector 
write command is issued and checks are made to ensure that 
the overrun error was generated and that the controller 
aborted operations. 
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6.1.24.2 Memory Extension 


One word write commands are issued with memory address loaded 
to a value that will increment an extension bit. Checks are 
made to ensure that the boundary was properly crossed. See 
Table 6.1 


MEM EXT 

MEM ADDR 

MEM EXT 

MEM ADDR 

00 

177776 

01 

0 

01 

177776 

10 

0 

10 

177776 

11 

0 

11 

177776 

00 

0 

Before 

Command 

After Command 



TABLE 6.1 MEMORY EXTENSION TEST 
6.1.24.3 Buss Timeout Error 


A one word write command is issued with memory address set to 
a nonexistent value. A check that the proper error bit is set 
and that no other errors are present. 

6.1.24.4 Memory Increment Test 

This test was designed to detect the failure or faulty wiring 
of the memory address register. 

A one word write is issued from every possible starting memory 
address, including the memory extension bits. An illegal sector 
address is used to speed up the process. (Using an illegal sec¬ 
tor aborts the command early and therefore stops the sequencer 
from looking for sector coincidence.) 

No errors are checked or cared about in this exercise, only 
the incrementing of the memory address register by 2 on each 
transfer. 

6.1.24.5 Test 27 Subtest Listing 


Boards 


Subtest 


Being Tested 

Number 

Subtest Name/Error Condition 

1,4 

0 

No error detected during overrun 

1,4 

1 

Overrun error bit not set 

1,3,4 

2 

Some other errors set 

1,3 

3 

Error not cleared by system clear 

211 

4 

First memory extension didn't set 

211,1,3 

5 

If an error was present wasn't cleared by 
system clear or second memory extension 
didn't set 

211,1,3 

6 

Memory ext. didn't overflow or error condition 
wasn't cleared by system clear 

211,1 

7 

Didn't force error with buss timeout 

211 

10 

Buss timeout not set 

1,3 

11 

Other error with timeout 

211,1 

12 

Error not cleared by system clear 

211 (w.w.) 

13 

Special wirewrap test, If this subtest fails 

FCO #75 is missing from your 211 (wirewrap only) 


- 17 - 




6.1.24.5 Test 27 Subtest Listing Continued 


Boards 

Being Tested 
211 


Subtest 

Number Subtest Name/Error Condition 

14 At this subtest we are checking the 

memory address incrementation if an 
error should occur here it would be 
because either the increment didn't 
take place at all or the mem. reg 
incremented to an erroneous value. 
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6.1.25 TEST 30; Seek/Write, Seek/Read Test - Random Transfer Test 

6.1,25.1 This test is a disk subsystem reliability test. The drive is 

made to seek a Worst Case pattern and write data generated by (f~^) 

a subroutine (PATGEN), that creates a unique array of data 
eachjtime it is called. 

6.1.2 5.2 After every track has been written the same seeking pattern in 
reverse is commanded and Read and Compare is done from each 
track. 

6.1.2 S3 The same converge/diverge seeking loop utilized in Test 18 is 
used in this test. 

6.1.25.4 All data transfers in this test are performed by the "DXFER'' 

Subroutine, and any errors detected are indicated by the con¬ 
tents of the DXFER Subtest location "DTCNT". 

Please refer to Appendix A for a complete description of the 
DXFER Subroutine and associated subtest error conditions. 


6.1.25.5 Seek Write, Seek Read Subtest Listing 

• 4 '' 

This test is divided into two parts for write and read. 

During the write operation R4 r s incremented each time a 
data transfer is made, four transfers being made per cycle 
until the complete disk is written. 

During the read operation R4 is reinitialized to 5 and then f 

incremented for each read operation performed. 


Subtest 
Number (R4) 


Subtest Name/Error Conditions 


Write 

Cycle 


Read 

Cycle 



Error During First Decreasing Cylinder Disk Write 
Error During Second Decreasing Cylinder Disk Write 

None 

Error During First Increasing Cylinder Disk Write 
Error During Second Increasing Cylinder Disk Write 

Error During #1 Decreasing Cylinder Read 
Error During #1 Read Data Comparison 
Error During #2 Decreasing Cylinder R&ad 
Error During #2 Read Data Comparison 
Error During #3 Increasing Cylinder Read 
Error During Read Data Comparison Cycle 
Error During #4 Increasing Cylinder Read 
Error During #4 Read Data Comparison 


6.1.2 5.6 This test is more of a disk drive exerciser than a test of disk 
controller logic. 

6.1.2 5.7 Most probable error to occur during this test is a soft header 
seek error indicating a disk drive positioning problem. 
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6.1.25.8 The second portion of this test is also a disk subsystem 
reliability test. The only difference in the second part 
is that all disk addresses and data patterns as well as 
transfer sizes are random. 

If more than one disk has been selected during Diagnostic 
startup, the unit selection will also be random. 

6.1.25.9 Subtest Listing 


The subtest number remains 5 throughout the test. J.f an 
error occurs refer to Section 6.1.25.4 




6.1.26 


TEST 31 : Disk Data Test 


(TV 


This test writes over the entire disk surface and then verifies 
the data by reading it back and comparing it with the original 
data written. 

Data is written two sectors at a time and read into two sectors 
at a time through all of the surfaces before the cylinder regis¬ 
ter is incremented. 

The data pattern used is a rotating test pattern with the excep¬ 
tion that the first three words of every sector contain the ab¬ 
solute disk address. 


6.1.26.1 Write Program 

This program writes over all of the disk surfaces two sectors 
at a time. If an error is detected CURSEC, CURHD, and CURCYL 
indicate the disk address at which the failure occurred. 

6.1.26.2 Read Program 

This program reads the entire disk surface two sectors at a 
time. If an error is detected, CURSEC, CURHD and CURCYL indi¬ 
cate the disk address at which the failure occurred. 


6.1.26.3 Boundary Crossing 

Both the Write and Read routines command their operations to 
include Boundary Crossing, i.e. two-sector writes are issued 
at MAXSECTOR and continue on to increment the Head bits and 
Cylinder bits. 

6.1.26.4 All data transfers in this test are conducted by the "DXFER" 
Subroutine, and any errors detected are indicated by the con¬ 
tents of the DXFER subtest count location "DTCNT". 


Please refer to Appendix A for a complete description of the 
DXFER Subroutine and associated subtest error conditions. 

6.1.26.5 The Data Comparison Subroutine "DATCMP" is used to perform 

all of the data comparisons made in the read portion of this 
test. Refer to Appendix C for a complete description of this 
subroutine and associated error conditions. 
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Note: 1 



. The disk data test is more of a disk drive and media 
reliability test than a disk controller test. 

2. The test will normally stop at the detection of any error 
condition. 

3. If the test stops with an error the user should note 
the contents of the DUSH and DCYL Registers and rerun 
the test. 

4. Repeated test failures at the same absolute disk address 
is indicative of a defective sector in the media. 


6.1.27 TEST 32 ; Read and Compare Test 


6.1.27.1 This program reads the complete disk surface and compares data 
received with reference data. Before entering this test, Tes t 
31 must be run, since only Read commands are used during this 
exercised Test 32 is essentially the Read portion of Test 25 
modified to inclu a data error counter for use as a relia¬ 
bility test. 


6.1.27.2 Setting Switch 7 of the console during step 4.1.7 of the start¬ 
ing procedure inhibits Program Halt when a Data Compare error 
is detected. Location "ERRCNT" is incremented each time an 
error is found. For explanation of Retry mode, see Section 4.2. 



6.1.27.3 


All data transfers in this test are conducted by the "DXFER" 
Subroutine, and any errors detected are indicated by the contents 
of the DXFER subtest count location "DTCNT". 


Please refer to Appendix A for a complete description of the 
DXFER Subroutine and associated subtest error conditions. 


6.1.27.4 The Data Comparison Subroutine "DATCMP" is used to perform all 
of the data comparisons made in this test. 

Refer to Appendix C for a complete description of this subroutine 
and associated error conditions. 


0 
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6 • 1.28 TEST 36;_ Simultaneous Overlapped Seek Test 

6.1.28 .1 Objective : This test verities proper operation of trie disk 
controller seek logic by initiating simultaneous seeks on 
multiple disk drives and verifying that: 

1. ) A seek complete interrupt is received from each disk 

drive commanded to seek. 

2. ) The seeking, and seek done status bits for each disk 

drive and seek summary status bit operate correctly. 

3. ) The seek drive identification logic correctly identi¬ 

fies the disk drive generating the Seek Done Interrupt. 

6J-.28 .2 Operation : 

6.1.28.2.1 This test will operate on the number of disk drives from 
1-4 defined to the diagnostic program by the operation 
via the computer switch register at the time of program 
initiation. 


6.1.28.2.2 Initially all disk drives to be used in test are commanded 
to cylinder zero via repeated use of the Select and Seek 
Subroutine (SELASK) defined in Appendix E. 


b.1.28.2,3 All disk drives utilized are then commanded to seek to 
the last cylinder on the disk (MAXCYL) via the Select 
and Seek Subroutine (SELASK) defined in Appendix E. 

6.1.28.2.4 The disk controller interrupt is then enabled and the 
test waits for the seeks to complete via entering the 
WAITI Subroutine. 

6.1.28.2.5 A special seek interrupt service routine (SKINT) is 
used for this test which checks for proper: 

.1 Seek Done Summary Bit Set 
.2 Seeking Status Bit Reset 
.3 Drive Seek Done Status Bit Set 


This interrupt service routine also increments an inter¬ 
rupt count location (ICNT) once for each interrupt re¬ 
ceived, and enters the Seek Ident field value received 
in the corresponding Interrupt Flag Table (INTTBL) loca¬ 
tion. 

6.1.28 .2.6 The Seek End Check Subroutine (SENCHK) is then used to 
verify that the proper number of seek done interrupts 
was received and that the Seek Ident Field values pre¬ 
viously saved in INTTBL are correct. See Appendix F 
for detailed description of SENCHK. 


6 . 1.2 8.3 Subtest Listing 

6.1.28.3.1 A separate subtest count is maintained for each disk 
drive utilized in this test. 

6.1.28.3.2 The subtest count for each disk drive i~ contained in 
the corresponding drive location in the Seek Subtest 
Count Table (SKCNT). 


l I 
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6.1.28.3.3 Seek Subtest Disk Drive Values are as follows: 


SKCNT Table Value 


Functional Test/Error Condition 


SELASK Errors 



4 


SKINT Errors 


SENCHK Error 



Disk Drive Not Ready When Selected For RTZ 
Drive Seeking Status Bit Not Set at Begin¬ 
ning of RTZ 

Disk Drive Not Ready When Selected For Seek 
Drive Seeking Status Bit Not Set at Begin¬ 
ning of Seek Command 

Drive Seek Done Status Bit Not Set at Inter 
rupt 

Drive Seeking Status Bit Not Reset at Inter 
rupt 

Seek Done Summary Bit Not Set at Interrupt 
Disk Controller Error at Interrupt 
Disk Drive Not Ready at Interrupt 
Drive Seek Identification Field Incorrect 
at Interrupt 


6 . 1.28.3.4 


R4 Subtest Values 


R4 is incremented for subtests not unique to a disk drive. 
R4 subtest listings are as follows: 

R4 Value Function/Error Condition 


0 Disk Controller Not Ready 

1 Incorrect Number of Interrupts or other 

seek error. 

See SKCNT Table Subtest values. 


6 . 1.29 TEST 37: Overlapped Seek and Data Transfer Test 
6.1.29.1 Objectives 

This test verifies that the Disk Controller functions properly 
when seek operations are overlapped with data transfer operations. 

6J..29.2 Operation 

This test initiates a 8K word data transfer on the MAXCYL of 
unit 0 after having initiated seeks to cylinder 5 on all other 
units connected to the disk controller, as defined by the oper¬ 
ator at time of program initiation. 

6.1.29 .2.1 The Seek operations on all units but 0 should complete before 
the 8K data transfer being conducted on unit 0. 
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6.1.29.2 

6.1.29.2 


6, 1.29.2. 

6. 1.29.2. 
6. 1-29.2. 

6 * 1 * 29 , 2 . 

6, 1.29.2. 

6. 1.29.3 


.2 When unit 0 completes the data transfer: 

1. ) Seek status data should be present for one of the other 

drives when the transfer done interrupt is generated. 

2. ) Seek interrupts for all other drives commanded to seek 

will be pending. 

. 3 The Program: 

1. ) Verifies that seek status is present and proper for one 

disk when transfer complete interrupt is received. 

2. ) Redirects pending seek interrupts to seek interrupt 

service routine. 

3. ) Verifies that seek interrupts are received for all other 

drives commanded to seek, and that status is proper. 

NOTE: 

This test requires a minimum of two disk drives for 
proper operation. 

4 Initially all disk drives to be exercised are returned to 
cylinder 0 via executing a RTZ command via the Select and 
Seek Subroutine "SELASK". (See Appendix E) 

5 The SELASK Subroutine is used to initiate commanded Seek 
Operations on all other disk drives but unit 0 . 

6 The DXFER Subroutine is used to conduct the 8K write data 
transfer on MAXCYL of unit 0 and to check all standard 
controller functions for normal operation: (Please see 
Appendix A for description of DXFER Subroutine) 

7 The Seek Interrupt Service Routine (SKINT) is used to field 
seek done interrupts for disk drives 8 and 3 (if used) and 
to check for proper drive seek status conditions. (See 
Appendix G for a description of the SKINT Routine) 

8 The Seek End Check Subroutine (SENCHK) is used to verify 
that the correct number of interrupts was received and the 
seek identification field values received at time of interrupt 
are correct. (See Appendix F for description of SENCHK.) 

Subtest Listing 

R4 is used to indicate primary subtest values while the Seek 
Count Table (SKCNT) is used to catalogue subtest values associ¬ 
ated with each disk unit. 
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6.1.29.3.1 R4 Subtest Listing 


R4 Value 


Functional Test/Error Condition 


0 

1 

2 

3 

4 

5 

6 
7 

10 


Controller Not Ready 
RTZ Initiate Error 

Seek Initiate Error on Unit 1,2, or 3 
DXFER Transfer Error on Unit 0 
Seek Done Summary Flag not Set at Unit 0 
transfer Complete 

Drive Seek Done Flag Not Set at Unit 0 
Transfer complete 

Drive Seeking Flag Set at Unit 0 transfer 
complete 

Other Disk Drive Seek Done Interrupt Errors 
Wrong Number of Interrupts or Seek Ident. 
Error. 


6.1.29.3.2 Seek Count Table SKCNT Drive Subtest Listing (Drives 1, 2 or 3) 


SKCNT Table Value 


Functional Test/Error Condition 


SELASK Errors 



SKINT Errors 


'4 

5 


SENCHK Error 


Disk Drive Not Ready When Selected for RTZ 
Drive Seeking Status Bit Not Set at Begin¬ 
ning of RTZ 

Disk Drive Not Ready When selected for Seek 
Drive Seeking Status Bit Not Set at Begin¬ 
ning of Seek 

Drive Seek Done Status Bit not Set at Inter¬ 
rupt 

Drive Seeking Status Bit Not Reset at Inter¬ 
rupt 

Seek Done Summary Bit Not Set at Interrupt 
Disk Controller Error at Interrupt 
Disk Drive Not Ready at Interrupt 
Drive Seek Identification Field Incorrect 
Interrupt 
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NOTE: The remainder of the tests excluding the format programs 

45, 47, 50 apply only to special option controllers. 


6.2 Special Option Tests 

6.2.1 Error Correction Code 211 Tests 

Phoenix 211's equipped with ECC have 2 more registers than 
standard controllers. ECC controllers have a much more com¬ 
plex header verification process and require several special 
tests. The following 6 tests are substituted into the test 
origin table when the operator selects the ECC option. 

6.2.2 Test 16A ECC Register Checks 

This test checks the ECC pattern register for loading and 
reading as well as the initialization of both the ECC pattern 
reg. and the ECC bit count register. 

6.2.2.1 Subtest Listing 

Subtest Number Error Condition 


0 

1 

2 

3 

4 

5 

6 


ECC bit position not clear after I/O reset 
ECC bit pattern not clear 

Bit 15 didn't set or too many bits in ECCPW 
Register 

Bit 15 didn't clear in ECCPW 
NOP command cleared bit 15 in ECCPW 
System clear didn't clear bit 15 in ECCPW 
I/O reset didn't clear bit 15 of ECCPW 


6 . 2 . 2.2 


All subtests of ECC Test 16A are testing Bd. #1 


6.2.3 Test 17A ECC/CRC Detection Test 




This test checks the capability of the ECC detection logic to 
sense bad header CRC words. 


In an ECC controller there are two pairs of header words and 
two pairs of header CRC words. The only time a header compare 
error will happen is if an error occurs in both pairs. The 
only time a header CRC error occurs is if the error is in both 
CRC pairs. 



Several different combinations of errors are tried and ending 
disk parameters are checked to ensure operation aborts. 



- 27 - 





Compatibility with other controllers is checked by reading 
a newly created CRC/ECC word and comparing it with a word 
previously generated at Xylogics’ manufacturing facilities 

6.2•3.1 Subtest Listing Test 17A 


In all subtests the order of board test is 1., Board #1 

2 v Board # 3 


Subtest Number 


Error Condition 


6.2.4 


0 

1 

2 

3 

4 

5 

6 
7 

10 

11 

12 

13 

14 

15 

16 
17 
20 
21 
22 

23 

24 

25 

26 
27 

30 

31 

32 

33 

34 

35 

36 


Formatter not ready 

Error during reformat 

No error during bad hdr read 

CRC not detected 

Other error with CRC 

Word count incremented 

Bus address incremented 

Sector (DUSH) didn’t increment properly 

Error during reformat - Sector 0 

Error during reformat - Sector 1 

Error during read of Sector 

Error during read of Sector 1 

using read har, data, CRC command 

First CRc word not compatible 

Second CRC word not compatible 

First CRC word, second pair, not compatible 

Second CRC word, second pair, not compatible 

Reformat Sector 0 caused error 

No error detected during read of sector 0 

CRC error not detected 

Reformat of Sector 0 caused error 

Error not detected during read of sector 0 

CRC error not detected 

Error during reformat of sector 0 

Error not detected during read of sector 0 

CRC error not detected 

Error during sector 0 reformat 

Error during sector 0 read 

First CRC word + 0 

Second CRC Word Y0 

Third CRC Word f0 

Fourth CRC Word f0 


Test 21A ECC Detection Test 


This test sequence checks the ECC detection logic of the 
Phoenix 21i. Ail subtests use the ECC inhibit option that 
stops all correction actions that would normally occur if 
one encounters an ECC error. The purpose of inhibiting ECC 
is that at this time in testing the correction logic has not 
been checked. 
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6.2.4.X ECC Sector Format and Read Routine 


This routine issues 4 disk commands during the ECC test 
sequence. The general function of the exercise is to 
force ECC errors by destroying a small section of a sector 
by using the write header, CRC, data and ECC command. The 
operator can select the area in the data field where he de¬ 
sires to cause the error. The steps to accomplish this are 
as follows: 

1. Using the normal write command, write a single sector 
executing this command will cause ECC words to be 
generated. 

2. Read the sector using the read format command this 
command reads the entire sector, including headers, 
header CRC's, data and ECC words. 

3. Rewrite the sector after changing desired data word 
(from 1 to 16 bits). 

4. Issue normal read on that sector to cause ECC error 

5. Exit routine. 


Calling sequence: 


(X) 

JSR 

1 

&5,WRTECC 

/ 

Program call 

(X+2) 

• Word 

0 


• 

t 

Data pattern desired 

(X+4) 

.Word 

0 


r 

Word position (X2) 

(X+6) 

• Word 

0 


/ 

Bit (S) cleared to 






cause error 

Note: 

This routine 

does not modify 

the ECC inhibit bit 

(bit 

15 of the ECC 

bit pattern 

reg) 

. It is therefore 


possible to use this call to check ECC correction as well 
as detection logic. 


6,2,4.2 Subtest Listing 


In all subtests the order of board under test is: 


1. Board #2 

2. Board #3 


Subtest Number 

0 

1 

2 

3 

4 

5 

6 
7 

10 

11 

12 

13 

14 


Error Condition 
Error correct sector 0 
Error not detected bit position 1 
ECC error bit not set 
Error not detected bit position 4096 
ECC error bit not set 
Error not detected bit position 2048 
ECC error bit not set 
Error all one's - good sector 
Error not detected bit position 1 
ECC error not detected 
Error not detected bit position 4096 
ECC error not detected 
Error not detected bit position 2048 
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Subtest Number 

Error Condition 

15 

ECC error not detected 

16 

Error not detected bit pos. 2048 with 
checkboard pattern 

17 

ECC error not detected 

20 

Error not detected bit position 

2048 - reverse checkboard 

21 

ECC error bit not set 


6.2.5 Test 22A ECC Detection/Correction Test 


This test is the first to check the capabilities of the ECC 
logic in correcting bad data as a result of non-writable spots 
on a disk pack. 

The Phoenix 211 has commands that enable the programmer to 
write data on any part of the sector field including the 
header CRC words and the data ECC words. This option makes 
it very easy to check other controller functions like the 
ECC generation. 

The following tests will try to force ECC errors in the 
below manner: 


1. Issue a write with preselected data field 
This command is a normal write function. 

2. Issue a read command to read ECC words 

This command reads all fields of the sector. 

3. Issue a second write command after having changed 
the data field to force the ECC error. 

This command write all fields of the sector. 

4. Issue a second normal read to force the ECC error 

5. Later in the test procedure the ECC position and 
pattern registers will be checked for proper values. 

6.2.5.1 Subtest Listing 


All subtests are exercising Bd. #1 and Bd. #3 


Subtest Number 
0 

1 

2 

3 

4 

5 

6 
7 

10 

11 

12 

13 


Error Condition 

Error not detected bit position 
1 bad (ECC inhibit set) 

ECC error bit not set 

Word count overflowed - shouldn't have 
ECC PB 0 

Error not detected bit position 
1 bad (ECC inhibit reset) 

ECC error bit not set 
ECCPB £1 

ECCPW #1 (Does not equal) 

Error not detected (11 bit error) 

ECC error not detected 
ECCPB fl 

ECCPW 4*3777 (11 bit XOR) 
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Subtest Number 


Error Condition 


6 . 2.6 


14 

15 

16 
17 

20 

21 


Error not detected (12 bit error) 
ECC error bit not set 
ECCPB £-110041 (bit 15) 

Error not detected during sliding 

1 bit error 

ECC error bit not set 

ECCPB (count always = 1 until 

error bit passes 11th bit position 

into the sector) 


Test 23A ECC Compatibility/Exercise 


6.2.6.1 These tests check that the controller under test is generating 
the same CRC/ECC patterns that previous 211 controllers have 
generated. 



6.2.6.2 A second part of this exercise is to force CRC errors on various 
areas of the disk and check that the ECC information generated 
by the ECC logic is correct. Tests TNA21 and TNA22 do similar 
checks however, those tests center on the first word of the 
data field. 

6.2.6.3 Subtest Number Error Condition 


6.3 


6.3.1 


0 

1 

2 

3 


Error during sector 0 write 
Error during sector 0 read 
(This reads all fields) 
First ECC word is bad 
Second ECC word is bad 


Boards under test are Boards #1 and #3 


Test 33 Multiple CPU Exercise 

This test is an exercise for Phoenix 211 systems that are 
operating with the multiple CPU option. This is the only 211 
Diagnostic Test that will allow more than one CPU to be re¬ 
questing the 211. The format of the test is as follows: 

1. The formatter is requested. If this CPU has access 
before the request is made than an error is logged. 

2. A write/read and data compare routine is started and 
normal subroutines are used to drive this sequence. 

3. If step #2 is successful the program releases for¬ 
matter and if another CPU has a request set then it 
should receive access. 

4. A counter of 1000 .transfers is decremented and if 
not done,steps 1 thru 3 are repeated. 


; ***This test can be run if a controller does not 

have a multiple CPU setup, steps 1 and 3 are omitted. 

The disk address and the data pattern are random. 

The units used are any and all that are on line and 
ready. (chosen randomly also) 
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6.3.2 


In the Multiple CPU Test the subtest is not kept in the 
test body itself. The subroutine "REQUST" which does all 
transfer and request/release functions holds the subtest 
count. The subtest listing for this test will refer to 
the code in "REQUST". 

6.3.3 Subtest Listing (REQUST SUBROUTINE ) 

Subtest Number Error Condition 


0 

1 

2 

3 


4 


Formatter ready - should be dead 
No interrupt from request 
No formatter ready/interrupt enable 
Error during write/read/data compare 
-Look at "DTCNT" if equal to 14 then look 
look for data erro 

Formatter stayed ready after release 
command issued. 
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7.0 Simultaneous Multiple Controller Exerciser Test 

7.1 Objective 

This test exercises "N" Phoenix 211 Disk Controllers simultane¬ 
ously in order to verify that the disk controllers will operate 
properly in a system with other DMA devices. 

7.2 Program Loading 

This program is a stand-alone program and is supplied as a load¬ 
able tape in absolute format. Program can be loaded in any com¬ 
puter with 8K of memory via the standard DEC supplied absolute 
loader. 

7.3 Program Operating Instructions 

7.3.1 Select the number of Phoenix 211 Disk Controllers to be simul¬ 
taneously exercised by entering the appropriate binary number 
in location "CNUM". (i.e. for two controllers, 2 should be 
deposited in location CNUM.) 

7.3.2 Start program execution at location "START". 

NOTE!!!! 


7.3.2.1 This test assumes that the disk controller base register 

addresses are assigned sequentially and Mod 20 starting at 
location 164000. 


7.3.2.2 This test, once started will conduct 50 data transfers run 
on each disk drive and stop at location "ENDTST". 

7.3.2.3 The test will stop upon detection of any error condition. 

7.3.2.4 If an error is detected: 


R0 = Base address of associated controller 
Rl = Subtest No. 

R2 = Reference data value 

R3 = Actual Erroneous data value 

R4 = Program address where error was detected 

7.3.2.5 Actual Disk Controller register images at time of any error 
are saved in the error register image table "ERRIMG". 


7.4 Program Operation 

7.4.1 The test physically conducts simultaneous 2048 word write trans 
fers on the number of disk controllers selected by the value in 
serted into location "CNUM" by the operator. 
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7.4.2 Data from absolute memory locations 0-2048 is written on 
cylinder 0 of the disk drive connected to each disk con¬ 
troller . 

7.4.3 All disk controller end parameters are verified for proper 
value. 

7.4.4 Disk Controller Addressing 

Since multiple disk controllers are used, all references to 
disk controller registers are made indirectly via the Con¬ 
troller Register Address Table. The actual register addres¬ 
ses for a given controller are computed and entered into the 
address table by the Controller Base Address Setup Subroutine 
(ADRSTP). See Appendix I for a detailed description of this 
subroutine. 

7.4.5 Data Transfer Subroutine and Initiation 

A common subroutine (XFRST) is used to initiate all data trans¬ 
fers in this test. This subroutine is described in Appendix J. 

7.4.5.1 Initially transfers are initiated on both controllers by the 
program and the controller interrupts are enabled. 

7.4.5.2 Subsequent data transfers on each disk controller are iniated 
by the common interrupt service routine at the completion of 
any data transfer after all controller parameters are checked 
for proper ending values. 

7.4.6 Program End Address 

When the test has been successfully run, the program will stop 
at location "DONE". 

7.5 Program Subtest Listing 

Since the test involves the use of two or more controllers simul¬ 
taneously, more parameters are required to define the controller 
and the associated error condition per the following: 

7.5.1 Disk Controller Identity (CERRNO) 

The identity of the disk controller awsociated with any error 
condition is saved in location "CERRNO". 
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7.5.2 Disk Transfer Subtest Count (XFRIER) 


Any Errors discovered during the initiation of any disk data 
transfer are identified by the subtest value save in location 
"XFRIER". XFRIER Subtest Values are as follows: 

XFRIER Value Functional Test/Error Condition 

0 Selected Disk Controller Not Ready 

1 Selected Disk Drive Not Ready 

7»5.3 End Transfer Parameter Subtest Count (ENDCT) 

Any error discovered at the completion of any data transfer 
during the check of all end parameter values is identified 
by the subtest value saved in location "ENDCT". 

ENDCT Value Functional Test/Error Condition 

0 

1 

2 

3 

4 


NOTE : 

Any error detected on one controller will cause "data late" and 
other errors on other disk controllers being exercised by this 
test since any error will cause the computer to halt. 


Controller Error at Interrupt 
Word Count Register Did not Overflow 
End Bus Address Register Value Incorrect 
End Cylinder Address Register Value 
Incorrect 

End Unit, Sector, Head Register Value 
Incorrect 




8.0 


Format Program Abstracts 



There are three format programs available: 

Test 45 
Test 47 
Test 50 

For most purposes, test 45 is most convenient. It is slightly 
faster than test 47 and can be used for any # of sectors. 

Test 47 will run in 8K of memory, however the # of sectors on 
a surface must be evenly divisible by 4. Test 50 is useful 
only to add sector integrity bits to sector formats. 

8.1.1 Test 45 Format Program 

This program formats up to 32 sectors (256 words per sector) 
at each transfer. No operator intervention is required. It 
is the only format program that uses the Data Transfer routine 
"DXFER" therefore, if an error should occur, more data is 
saved than in the other format programs. 16K of memory is 
required to run this test. 


8.1.2 TEST 47: Format Program #1 

This program formats the disk without the operator entering 
any parameters. The number of sectors and the number of data 
words in each sector are specified in the first portion of 
the diagnostic. If the operator wishes to format a section 
or one sector of the disk surface, TEST 50 allows him to do 
so (Bad Sector bits, Write-Protect, etc.). 

8.1.3 TEST 50: Format Program #2 (NON ECC ONLY) 

This program is set up so that the user is able to format the 
entire pack or only one sector if he wishes. 

After entering the program through Test Control the test will 
halt. 

If it is desired to format the entire diskpack in the standard 
form shown below, raise Switch #15 on the front panel and 
depress CONTINUE. The program will proceed to format the 
disk. 


TABLE OF STANDARD DISK PARAMETERS 


(1) 

#Sectors 

40 (octal) 

0-37 

(2) 

#Heads 

5 

0-4 

(3) 

#Tracks 

1467 (octal) 

0-1466 
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After the Program Halt as in the above steps, the user enters 
the formatting parameters in the following manner: 

(1) Enter the starting sector number. 

(All of these entries are to be set in lower 
byte of the switch register.) 

(2) Depress CONTINUE. 

(3) Enter ending sector number. 

(4) Depress CONTINUE. 

(5) Enter starting surface number. 

(6) Depress CONTINUE. 

(7) Enter ending surface number. 

(8) Depress CONTINUE. 

(9) Enter starting track (cylinder) number. 

(10) Depress CONTINUE. 

(11) Enter ending track number. 

(12) Depress CONTINUE. 

(13) Enter sector condition information: 

(A) Bit 15 = 1 - Bad Sector 

(B) Bit 15 = 0 - Good Sector 

(14) Depress CONTINUE. 

(15) Enter Write-Protect information: 

(A) Bit 15 = 1 - Write Protect 

(B) Bit 15 - 0 - Non-Write-Protect 

(16) Depress CONTINUE. 


When the program halts and the location of the halt is the 
normal location of Test Control, the pack will have been 
formatted. 
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1.0 Overview 

The Disk Data Transfer Subroutine is the "driver" of the disk 
diagnostic. This subroutine is used to perform all disk data 
transfers whether they be read or write in nature. 

2.0 Linkage 

All parameters defining the data transfer operation to be 
performed are contained in a control block. The origin address 
of this control block is contained in R0. 

3.0 Control Block Format 

Entry 1 = Unit, Sector, Head Register (DUSH) Image 

2 = Bus Address Register (DCAR) Image 

3 = Word Count Register (WDCNT) Image 

4 = Cylinder Address Register (DCYL) Image 

5 = Control & Status Register (DCSR) Image 

4.0 Parameter Checks Made 

The data transfer routine checks to insure that the disk controller 
goes busy, an interrupt occurs, no error occurs, and that all 
end disk parameters are correct. 

5.0 Interrupt Mode 

All data transfers made by this subroutine utilize interrupts. 

6.0 Data Transfer Subtest Count (DTCNT) 

A separate data transfer subtest count is maintained in location 
DTCNT to facilitate error isolation. 

7.0 Data Transfer Error Value Image (ERRWRD) 

If an error (controller) occurs or is detected at the end of the 
disk operation, the image of the first error detected is saved 
in location -ERRWRD-. 


Disk Controller Register Image (ERIMGE & ERRBLK) 

The image of the disk controller error register at the time of 
any controller error is saved in location -ERIMGE-. All Disk 
Controller Register images are saved in "ERRBLK" in sequential 
order. 


8.0 



9.0 


Subroutine Return Parameters (ERRFLG) Error Flag State 

9.1 Control is transferred to the calling routine with or without 
the general error flag set (ERRFLG), as appropriate. 

9.2 If an error is detected, the general error flag ERRFLG is set 
and control is returned to the calling program. 

9.3 Registers R0, Rl, R4, and R5 are used and saved. 

9.4 Registers R2 and R3 are not saved and will be returned to the 
calling program in the event of an Error with the reference and 
actual data values respectively. 

10.0 Data Transfer Subroutine Subtest Listing 

The following table shows the possible values of subtest 
numbers contained in location DTCNT and the corresponding 
failure conditions. 


Subtest/DTCNT Value 


Subtest Name/Error Condition 


a 

1 

2 

3 

4 

5 

6 
7 

10 

11 

12 

13 


Controller Not Ready 
Selected Disk Drive Not Ready 
Controller Went Busy With No "Go" Bit Cmd. 
Controller Did Not Go Busy With "Go" 

Bit Cmd. 

Interrupt Did Not Occur Before Timeout 
Controller Hung in "Busy" State 
Word Count Register Did Not Overflow 
End Bus Address Register Value Incorrect 
End Sector Value Incorrect 
End Head Value Incorrect 
End Cylinder Address Value Incorrect 
Controller Error Bit Set 
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Appendix B 

Read, Write, Comparison Subroutines 


1.0 This subroutine writes the specified data block onto the specified 
device at the specified address. The routine then reads the 
written data back from the disk and compares the data read with 
the original data written. 

2.0 Calling Sequence: 

JSR R5,WRC 

3.0 At the time of the call, R0 must contain the origin address of 
the control block defining the parameters of the operations to 
be performed. 

4.0 Required Control Block Format is as follows: 

Entry 1 = Desired DUSH Image 

2 = Blank (Used by WRC for DCAR Image) 

3 = Desired DWDCNT Image 

4 = Desired DCYL Image 

5 = Blank (Used by WRC for DCSR CMD Image) 

5.0 Return Parameters 

5.1 1. Normal return is with general error flag reset. 

5.2 2. If an error is detected during any operation, control is 

transferred to user with the error flag set. In this case, 
error information is contained in the DXFER or DATCMP error 
flags as appropriate. 

5 . 3 Write Transfer Error Flag (WRTERR) 

If an error is detected during the write data transfer by DXFER, 
the "WRTERR" location is incremented to a non zero state. 

5.4 Read Transfer Error Flag (RDERR) 

If an error flag is detected during the read data transfer by 
DXFER, the "RDERR" location is incremented to a non zero state. 

5.5 Data Comparison Error Flag (CMPCNT) 

If a data comparison error is detected by the Data Comparison 
Subroutine "DATCMP": 

1. ) The "CMPCNT" location contains the comparison word 

count value at the time the error was detected. 

2. ) R2 contains the correct or reference dates. 

3. ) R3 contains the erroneous actual data. 
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Data Comparison Subroutine 


1.0 This subroutine compares data obtained from the disk during any 
disk read operation in the input data buffer (IDBUFI) with the 
reference data actually written onto the disk and contained in 
the output data buffer (ODBUF). 

2.0 At entry R0 contains the number of words that are to be compared. 

3.0 If an error occurs: 

3.1 The error flag is set and control is transferred back to the 
calling program. 

3.2 The "CMPCHT" count location contains the comparison word count 
value when the error was detected. 

3.3 R2 contains the correct or reference data value. 

3.4 R3 contains the actual data value. 
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Test No. 


1 

2 

3 

4 

5 

6 
7 

10 

11 

12 

13 

14 

15 

16 
17 
20 
21 
22 - 

231 

; $ 

24 

25 


Appendix D 

Individual Test Select Switch Register Values 


Test Name Test Select Value 


Register Initialization 


0 

Register Load and Read 


401 

Register Sliding Ones 


1002 

Register Sliding Zero 


1403 

Register Error and Status Register 

2004 

Unit Select 


2405 

Seeking 


3006 

Interrupt Logic 


3407 

One Word Write 


4010 

One Sector Write 


4411 

One Sector Read 


5012 

Incrementing Word Count 

Write 

5413 

One Sector Write, Read, 

and Compare 

6014 

Write, Read, Compare 


6415 

Write Protect 


7016 

Header Override 


7417 

Write Protect Override 


10020 

Header Write Command 


10421 

CRC/Header Test 


11022 

Bad Sector Flag Test 


11423 

RT B Test 


12024 

Implied Seek Test 


12425 




Test No. 


Test Name 


Test Select Value 


26 Converge/diverge seeking test 13026 

27 Mem. Ext. - Buss Timeout Test 13427 

30 Convarge/diverge write/read test 14030 

31 Disk Data Test (Entere Disk Write/Read) 14431 

32 Disk Reliability Read 15032 

Multiple CPU Exercise Test 


33 


15433 
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Select and Seek Subroutine 


1.0 Obj ective 

This subroutine selects a disk drive based on the unit number 
contained in RjJ at the time of the program call, and then 
issues a seek or RTZ command to the selected disk. 

2.0 Usage 

This subroutine is used in the Overlapped Seek Tests (TN36 & 
TN37) . 

3.0 Calling Sequence 

(X) JSR R5, SELASK ;Program Call 

(X+2) Word CYL ;Cylinder Address 

(X+4) Word CMD ;Seek or RTZ CMD 

R0 - Disk Drive Number 

4.0 Error Conditions 

4.1 The general Error flag is set if the selected disk drive is 
not ready or if the associated seeking status flag is not 
set when the disk is commanded to seek or RTZ. 

4.2 This subroutine increments the subtest count location associ¬ 
ated with the specified disk drive in the SKCNT Table. 
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Seek End Check Subroutine 


W 


1.0 Objective 

This subroutine is used to verify: 

1.1 That all of the drives commanded to seek did generate a 
seek done interrupt. 

1.2 That the right number of interrupts were received. 

1.3 That the seek ident value generated by each drive was 
correct. 

2.0 Usage 

This Subroutine is used in tests 36 & 37, the overlapped seek 
tests. 

3.0 Calling Sequence 

JSR R5, SENCHK 

R0 - Number of Disk Drives 
4.0 Error Conditions 

4.1 If an error is detected the general error flag is set. 

4.2 The disk drive subtest count located in the "SKCNT" Table is 
incremented if the Seek Identification Field value for that 
drive is correct. 

4.3 R4 is incremented if the correct number of seek complete 
interrupts was received. 
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Seek Interrupt Service Routine 


1.0 Objective 

This interrupt service routine is used to verify that all of 
the seek parameters are correct when seek done interrupts are 
received at the end of commanded seek operations. 

This interrupt service routine specifically 

1. Extracts the unit No of the interrupting disk drive. 

2. Verifies that the drive seeking status flag is reset. 

3. Verifies that the dirve seek done status flag is set. 

4. Verifies that the seek done summary flag is set. 

5. Selects the interrupting disk drive. 

6. Verifies that there is no controller errors. 

7. Verifies that the interrupting drive is ready. 

8. Issues a NOP CMD to drive to clear out seek done flag. 

9. Sets interrupt flag in table location determined by the 

seek ident value at time of interrupt. 

2.0 Usage 

This interrupt service routine is used for tests 36 & 37, the 
overlapped seek logic tests. 

3.0 Error Conditions 


3.1 The subtest count value in the SKCNT Table for the interrupting 
disk drive is incremented for each subtest conducted by this 
routine. 


3.2 If any error is detected, the general error flag is set. 
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Format Subroutine 


1.0 Objective 

This subroutine establishes a known one sector (256 words) data 
pattern in the Output Data Buffer used for most Write disk data 
transfer operations. 

2.0 Resultant Sector Buffer Format 

A 256 word buffer will be formatted per the following by this 
subroutine. 


Buffer Word Number 


Content 


3.0 


1 

- 64 


65 

- 128 

(177400) 

129 

- 192 

(125125) 

193 

- 208 

Rotating 

209 

- 224 

Rotating 

225 

- 240 

Rotating 

241 

- 256 

Rotating 

Calling 

Sequence 



Decreasing binary count value starting at 
100g and going to 1. 

Low order byte = 0, High Order Byte = all 
1 1 s 

Low order byte = 125, High Order Byte = 252 
Sliding zero Value Sliding from Bit 5 to 
Bit 15 

Sliding One Value from Bit 0 to Bit 15 
Sliding zero Value sliding from Bit 0 to 
Bit 15 

Sliding One Value sliding from Bit 0 to 
Bit 15 


JSR 


R5, FORMAT 


Rl = Origin Address of Buffer to be Formatted 


4.0 Error Conditions 


None 
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Multiple Controller Register Address Setup Subroutine 


1.0 Objective 

This subroutine computes the proper base register 
addresses for the disk controller defined by the 
value on top of the stack after the calling sequence. 
The computer addresses are then loaded into the 
controller register address table. 

2.0 Usage 

This subroutine is used by the Simultaneous Multiple 
Controller Exerciser Test. 

3.0 Calling Sequence 

JSR R4, ADRSTP 

R4 = disk controller number (1,2,3, etc.) 

4.0 Error Conditions 


None 
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Disk Transfer Start Subroutine 


1.0 Objective 

Initiate all data transfers performed during the 
Simultaneous Multiple Disk Controller Test. 

2.0 Calling Sequence 


JSR R5, XFRST 

1. ) R5 = specified disk controller 

2. ) R0 must contain origin address of control 

block at entry. 

3. ) Parameters defining data transfers are con¬ 

tained in a control block of origin address 
X per the following: 

(X) = Desired DUSH Image 
(X+2) = Desired DBAR Image 

(X+4) = Desired DWCNT Image 

(X+6) = Desired DCYL Image 

(X+8) = Desired DCSR Image 

3.0 Error Conditions 


3.1 Controller Not Ready 

3.2 Selected Disk Drive Not Ready 

3.3 If an error occurs, the general error flag is set 
and R2 contains the reference value while R3 contains 
the actual value. 
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Multiple Controller Test Interrupt Service Routine 


1.0 Objective 

This routine services all of the transfer complete 
interrupts generated by all of the disk controllers 
exercised in the Multiple Disk Controller Exerciser 
Test. This service routine specifically: 

1. properly sets up the controller register addresses 
for the interrupting disk controller? 

2. verifies proper end controller parameter values; 

3. verifies no error occurrence; 

4. initiates a new data transfer on the selected 
controller; 

5. exits via an RT1 instruction. 

2.0 Error Conditions 

If an error occurs: 

2.1 The associated disk controller indent is saved in 
location "CERRNO". 

2.2 The selected controller register images are saved 
in "ERRBLK". 

2.3 The error condition is identified by the subtest 
number saved in location "ENDCT". 

ENDCT subtest values and associated error conditions 
are as follows: 


ENDCT VALUE FUNCTIONAL TEST/ERROR CONDITION 


0 


Controller Error Condition at 
Interrupt 


1 Word Count Register did not overflow 

2 End Bus Address Register Value incorrect 


3 


End Cylinder Address Register value 
incorrect 


4 End Unit, Sector, Head Register value 

incorrect 


Appendix L 

Typical Register Address Assignments » - Phoenix 211 
CONTROL AND STATUS REGISTER 164000 


Error 

Sum. 

Seek 

Inhibit 

Memory 

Extension 

-1— 

DSE 

DSL 

SV» 

S V 

Done 

(Ready) 

Interrupt 

Enable 

Command 

_1_1_1- 

Go 


15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 


/O-, 


UNIT-SECTOR-HEAD REGISTER 164002 


0 

0 

Unit 

No. 

i 

Head 

-1_1_1_1_ 

Sector 

_1_1___J_1_1_1_ 


15 14 13 12 11 10 9 8 7 6 S 4 3 2 1 0 


BUSS ADDRESS REGISTER 164004 


15 


WORD COUNT REGISTER 164006 


Word Count 

-J-1-1_I_I_I_L_I_L_I_1—--1-1-1-1- 

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 



CYLINDER ADDRESS REGISTER 164010 


0 

0 

0 

0 

0 

0 

Cylinder Address 







1 i i i • i i i i 


- L_I_L_ _ I _ I I _L_I_ X __L_1_I_I_1_I_ 

IE. 14 13 12 II 10 9 8 7 6 S 4 3 2 1 0 


DISK STATUS REGISTER 164012 (READ ONLY) 


Drive 

Ready 

Disk 

Poit 

Busy 

Disk 

Wute 

Protected 


Drive 

3 

Seeking 

Drive 

2 

Seeking 

Drive 

1 

Seeking 

Drive 

0 

Seeking 

Seek 

Done 

" Request 
Flaq 
Status 

Seek 

3 

Done 

Seek 

2 

Done 

Seek 

1 

Done 

Seek 

0 

Done 

Drive 

Done 

Seek 
ID No. 

15 

14 

13 

12 

11 

10 

9 

8 

7 

6 

5 

4 

3 

2 

1 

0 


ERROR STATUS REGISTER 164014 (READONLY) 


Buss 
’in remit 
to.n 

IVnte 

Check 

Euo. 

Bad 

Sectoi 

Found 

Disk 

Dnve 

Not Ready 

Fault 

Error 

Seek 

Error 

Time 

Out 

Error 

CRC 

Error 

Data 

Late 

Non 

Existent 

Sector 

Non 

Existent 

Cylinder 

Non 

Existent 

Head 

Overrun 

Error 

Sector 

Write 

Protected 

Sector/ 

Head 

Header 

Compare 

Error 

Track 

Header 

Compare 

Error 

~ 15 ~ 

14 

75 

12 

11 

10 

9 

8 

7 

6 

5 

4 

3 

2 

1 

0 


(O. 


* See Configuration Chart for actual Register Addresses 









Appendix M 


DECIMAL TO OCTAL CONVERSION TABLE 


DECIMAL 


OCTAL 

* DECIMAL 


OCTAL 

0 

.SB 

0 

26 

= 

32 

1 

SB 

1 

27 

= 

33 

2 

= 

2 

28 

= 

34 

3 

= 

3 

29 

SB 

35 

4 

= 

4 

30 

= 

36 

5 

= 

5 

31 

= 

37 

6 

= 

6 

32 

= 

40 

7 

= 

7 

33 

= 

41 

8 

= 

10 

34 

= 

42 

9 

= 

11 

35 

= 

43 

10 

= 

12 

36 

= 

44 

11 

= 

13 

37 

= 

45 

12 

= 

14 

38 

= 

46 

13 

SB 

15 

39 

= 

47 

14 

= 

16 

40 

= 

50 

15 

= 

17 

41 

= 

51 

16 

SB 

20 

42 

= 

52 

17 

= 

21 

43 

= 

53 

18 

= 

22 

44 

= 

54 

19 

= 

23 

45 

= 

55 

20 

= 

24 

46 

= 

56 

21 

= 

25 

47 

= 

57 

22 

8S 

26 

48 

= 

60 

23 

= 

27 

49 

= 

61 

24 

= 

30 

50 

= 

62 

25 

= 

31 
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1.0 


General Description 


The Phoenix 211 Diagnostic Monitor is used to facilitate operation of 
the Phoenix Disk diagnostics. The monitor allows the operator to change 
all disk and controller parameter selections as well as test sequences 
via a terminal. Phoenix 211 1 s delivered prior to March 1978 do not have 
diagnostics with this feature. The diagnostic tests have not been modi¬ 
fied and the monitor version remains operable via the computer switch 
register. 

2. Operation 

2.1 Active Keyboard Operation 

2.1.1 The Phoenix 211 diagnostic should be loaded via the normal procedure 
described in the diagnostic manual. Startup is by loading the starting 
address (3000) and depressing start. 

2.1.2 The program will initialize the keyboard and printer (keyboard printer), 
print the test program heading and request the operator bo enter the 
date. 

2.1.3 After the date has been properly entered, a prompt will appear and the 
operator can now issue one of 13 different commands. The commands are 
described in detail in section 4. 

2.1.4 During a test sequence the operator can produce a test halt - by typing 
a control C. The monitor will only accept an interrupt generated by 

a control C character. 

When the monitor detects a control C during testing it saves the CPU 
registers and enters The Command Line Interpreter. At this point, 
the operator can examine the test progress and 211 controller registers' 
if he wishes. If the operator desires to continue testing, without re¬ 
initializing the pass count, the Continue "CO", command can be used. 

3. Command Table 

Table 3.1 is the valid command table for the Phoenix 211 Monitor. Typing 
an "H"‘ (CR) after startup will produce this table on the keyboard printer. 

Table 3.1 Monitor Commands 



Command Nmemonics 

Description 

A. 

G 

Go command starts testing 

B. 

DK 

Disk, parameters. 

c. 

TS 

Test Sequence 

D, 

FT 

Controller parameters 

E, 

PR 

Test progress report 

F. 

DA 

Date 

G, 

SC 

Scope Loop Parameters 

H. 

PR 

Controller Register Read 

I. 

H 

Help 

J. 

TE 

Test Error Conditions 

K, 

FO 

Format 

L, 

CO 

Continue Testing 
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Individual Command Descriptions 


4.1 , Command Format 

4.1.1 All command requests are terminated by a carriage return.(CR). 

4.1.2 All numerical responses must be in octal 



4.1.3 A response can be defaulted by typing only (CR) to a query. 

4.1.4 A parameter select command can be terminated by typing an E (CR). 

4.1.5 The default answer for numerical entries is outputed during selection. 

4.1.6 The default answer for yes - no questions is the last selected or NO 
initially. 

4.2 Command Descriptions 

4.2.1 GO command - - , 

Mnemonic: 

Description: The "go" command starts testing at the specified test 
and drive sequence start point. 


After executing this command the monitor is disabled 

4.2.2 Disk.Command 
Mnemonic: DK 

Description: The Disk command allows 4 disk oriented parameters 
to be loaded. 

1. Maximum sector 

2. Maximum head 

3. Maximum cylinder 

4. Words per sector 

4.2.3 Test Sequence Command 





Mnemonic: TS 

Description: The test-command-allows 


test sequence he,desires:- there are 

1. Starting test number 

2. Ending test number 

3. Starting drive number 

4. Ending drive number 

5. ‘ Continuous testing mode 

6. Repeat on error mode 

7. Inhibit pass printout 

8. Inhibit error printout 


the operator to define the 
8 parameters. 


r 
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4.2.4 Controller Command 



< 



Mnemonics: FT 

Description: The controller command allows selection of 5 
controller oriented parameters. 

1. DCSR or base address 

2. Interrupt vector 

3. ECC option 

4. Multiple CPU option 

5. Auto-switch option 

4.2.5 Progress Report 
Mnemonic: PR 

Description: The progress command outputs current testing values. 

This command is primarily used when a control "C" has been typed 
during testing. If the operator halts the CPU and restarts the 
monitor, the values will still be valid, i.e. current test number 
and pass count are only reset during the "go" command. 5 messages 
are.outputted: 

1. Date 

2. Pass count 

3. Starting test number 

4. Ending test number 
5.. Current test number 

6. Error flag 

4.2.6 Date Command 
Mnemonic: DA 

Description: The date command requests the operator to enter the 

date. It must be in the form: 

DD-MMM-YY 

4.2.7 Scope Mode 

Mnemonic: SC 

Description: The Scope command allows four of the five possible 

registers to deselected for a scope loop. The code for the actual 
scope loop is the subroutine labeled "DXFER" which is described in 
Appendix A of the Diagnostic manual. 1043/05/06 

This subroutine is interrupt driven and the monitor is lost after 
executing the Scope command. 

The disk address parameters must be loaded in image fom i.e., a 
write command = 6. For aid in selecting parameters refer to the 
Phoenix 211 Programming Reference Manual. 

4.2.8 Register Read Command 

Mnemonic: RR 
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Description: The Register Read command outputs the contents of 

the seven (or 9, if Error Correction Controller) Phoenix 211 registers. 

4.2.9 Help Command 


Mnemonic: H 



Description: The Help command lists the command table and explains 
a few of the operating procedures. 


4.2.10 Test Error Conditons Command 


Mnemonic: TE 

Description: This command prints the Error conditions that were 
reported upon failure of testing previously by the monitor. This 
command is useful when error conditions in the 211 controller 
have been cleared by an I/O reset pulse. (Start Key). The for¬ 
mat of this printout is shown below. 

Failing drive number = ## 


Failing test number = ## 
Reference data = ## 
Actual data = ## 
Subtest number = ## 


If the error is a data error the output will 
be a message saying "Data Error M 

If any other error occurs the controller 

register will be outputed. Q 

4.2.11 Format Command 

Mnemonic: FO 

Description: The format command allows you to format any drive 
(0*3) however only one drive for each command call. The command 
responses are below: 

Disk unit to be formatted ### 0 _ (CR) 

Are you sure??? Y or N Y (CR) 

4.2.12 Continue Command 


Mnemonic: CO 


Description: The Continue command is useful in only one case: 
after testing has been halted using a control C. A Return to 
testing will be generated if this condition is satisfied/ all 
other uses of the continue command are illegal and may result 
in destruction of memory contents. 

* Operator responses are underlined 
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5.0 Disabling The Monitor 


5.1 The Phoenix Monitor can be disabled by depositing a 0 into 
location "TTYPUT" (memory address 1104^) after the diagnostic 
has been loaded into memory. 

The program can now be run via the CPU * s switch register or via 
the console emulator. 

5.2 Non Terminal Operation 

5.2.1 Instructions for operating the Phoenix diagnostics via the switch 
register are located both on the front section of the Diagnostic' s 
assembly listing and in the Diagnostic Manual, #1043/05/06. 
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SECTION 1 


OPERATING instructions 

“OF OPERATION. 


2.1 ECC CONTROLLERS 
“2*2—AUTCTStf ITCH “OPT ION* 


“SECTtON-3- 


SECTION A 


2.3 HULTPLE COMPUTER PORT OPTION 

2.4 NON CONSOLE NODEtNO SNITCH REG.) 

2.5 ' NO TEST INPUT MODE- 

2.6 FORMATTING INSTRUCTIONS 

“REGISTER- ASSIGNMEItr TABtE- 

DISK/CONTROLLER ASSIGNMENT TABLE 


SECTION 5 
~SEtTION-<r 


SECTION 7 


MIXED CONSTANT TABLE 
■"TEST PARAMETER" - CONSTANT TABTTE“ 
TEST ORIGIN ADDRESS TABLES 


SECTION 8 REGISTER MASKS/PATTERN TABLES 

SECTION “9-ERR0RHALTREG7STER“IHA^E~TABtE“ 

SECTION 10 TEST CODE 
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66 
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68 

69 

“70“ 

71 

72 

-73“ 

74 

75 

“76“ 

77 

78 

-79- 

80 

81 

-82- 

83 

84 
-85 

86 

87 

-88 - 
.89 

90 

91 

92 

93 

“ 94 “ 

95 

96 
“97“ 

98 

99 

ioo- 

101 

102 

103 

104 

105 
706 

107 

108 
109 “ 
110 
111 
112 ~ 

113 

114 
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8* DEPRESS THE CONTINUE SWITCH ON THE COMPUTER CONSOLE* 

9*" THE" COMPUTER WTLC THEN EXECUTE ALL TESTS SPEC IF ISO 
ON ALL DISKS SPECIFIED. IT WILL ALSO STOP IF 
ANY ERROR IS ENCOUNTERED UNLESS THE FGLLOWING 
-S¥TTC H^ETTTNC8~lTRE~ir5ElF:- 


CA). BIT 15 SWITCH RAISED DURING STEP 7 WILL 
INHIBIT PROGRAM HAtT IF ANY ERROR OCCURS.THE 
PROGR AM CO NT IN UE S~TETSTI NG~STAH TTNG~ WITH~TH E~ 

NEXT CONSECUTIVE TEST.IF THE USER IS REPEATING 
ONE OR MORE TESTS THE PROGRAM ATTEMPT THAT SEQUENCE 
TNDEFINITLY INCREMENTING LOCATION~ERROR~LACH _ TIHE 
AN ERROR OCCURS. 


<B ) • BIT 7 SWITCH RAISED DURING STEP 7 WILL 
INHIBIT PROGRAM HALT WHEN A DATA COMPARE ERROR 

7S ENCOUNTERED.VO CAT10 N ERRC NT""! S~T N CREME N TEO- 

EACH TIME A COMPARE IS BAD.IF SWITCH 15 IS LEFT OFF 
IN THIS MODE THE PROGAM WILL STOP ON A CONTROLLER 
ERR OR C ERR OR S“FL AGGED BT REGISTER DERRT.- 


(C). BIT 14 SWITCH RAISED DURING STEP 
7 WILL ALLOW THE PHOENIX 211 TO RETRY CERTAIN SOFT 

ERRORS.TH£SE"SOFl—ERRORS TAN’BE'DATA “OR~CONTRYH:LER- 

IN NATURE IE* AHEAOER COMPARE ERROR WOULD BE 
CONSIDERED A SOFT CONTROLLER ERROR.IF AFTER 8 

ATTEMPTS ON A DATA ERR0R-0R '4~~ ON A CONTROLLER "ERROR- 

THE ERROR STILL EXISTS IT IS RECLASSIFIED TO A HARO ERROR 
ANO THE PROGRAM WILL HAL 1(IF BITS 7AND 15 ARE OFF). 

_ EACH TIHE A SOFT DATA ERROR IS ENCOUNTERED LOCATTOTR 
ERRCNT IS INCREMENTED.THE COUNT FOR SOFT CONTROLLER 
ERRORS IS KEPT IN LOCATION SOFERR.WHEN A HARD DATA ERROR 

IS FOUND LOCATION' HERCNT“IS USED RATHER THAN THE - 

GENERAL ERROR FLAG ERRFLG SO THAT THE MODE USING 
SWITCH 7 STILL OPERATES. 


SWITCH SETTINGS 


15- T - T4 -EFFECT 


000 PROGRAM WILL HALT ON ANY ERROR 


00 1 PROGRAM WILL RETRY SOFT ERRORS AND 

STOP ON ANY HARD ERRORS 

U-1--“0-PR 0 GR AM~i ILL—HO S T 0 P 0N~ANY~BAT/PERNORS" 

BUT WILL STOP ON CONTROLLER ERRORS 
0 1 1 PROGRAM WILL STOP ONLY ON HARO ERORS 






anu 
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115 

116 
117 

T18- 

119 

120 
12T 
122 
123 

24 

25 

26 
27 

128 

129 

130 - 

131 

132 

133 - 

134 

135 

136 --—-- 

137 

138 

139 - 

140 

141 000002 003000 

142 - 

143 

144 

14 5 “000004—003474" 

146 

147 

148 -- 

149 

150 000006 003776 

151 - 

152 
153 

15*-- 

155 

156 

157- 

158 

159 000010 004000 


PROGRAM IIILL NOT STOP ON ANY 

ERRORS NO RETRY OR DATA ERROR DISCRIMINATION 

PROGRAM WILL RETRY AND NOT STOP ON 

ANY ERRORS* 

N O RETRY NO STOP ON ANY ERRO RS_ ' 

NO STOP ON ANY ERRORS AND INCREMENTING 
DATA ERROR COUNTER 



RO CONTAINS THE DISK DRIVE NUMBER 
R1 CONTAINS THE TEST NUMBER 

- R2~~CT0NTATN S“T HETTO R R ECTDRHR EFERENT^ E“OaTA- 

R3 CONTAINS THE ACTUAL DATA RECEIVED 
R4 CONTAINS THE SUBTEST NUMBER 
-R5HC0NTA IN S~ THE“*DDR ESS~WHERE“THE“ERROITliXS“" 
DETECTED* 


ST~5TATrrTNG“ATTDR ES STST^STaRT - 


•WORD START 


ERROR HALT LOCATION IS “STOPS* 


TW0RDnST0P8“ 


13 i-NOR MALTESTNAITIE^HAUT^*-- 

*WORD HALTS __ 

14* AFTER HAVING SET UP PARAMETERS#THE OPERATOR 
CAN RESTART AT ADORESS TNINTA ANO THE PROGAM 

-ITILir^TART ■RUNNING^rHE“TEST~SEOlTENCE--— 

PREVIOUSLY SET UP EITHER THROUGH THE 
SWITCH!REGISTER OR BY DEPOSITING INTO 
- THE” S T A R T”4ND~*ENTTTE S T ~L 0 C ATT OH S * - 

•WORD TNINTA 




ERROR CORRECTION CONTROLLERS 









2-3 


211 controllers with the ecc option reouire 

A SEPARATE TEST SEOUENCE"TJUE~TO- 

DIFFERENT HEADER AND CRC WORD CONFIGURATIONS 
TO OPERATE THIS PROGRAM ON SUCH A SYSTEM THE 

“OPERATOR “HUST - SET A - FLAG — CSLEEO““"ECC* - 

THE WORD BELOW CONTAINS THE MEMORY AOORESS OF *ECC a 
IF ECC IS INCORROATEO DEPOSIT A *1* INTO "ECC*. 


THERE ARE TWO TEST TABLES ON THIS LISTING 
AND ONE OF THEM IS DEDICATED TO ECC* 

"iWORO ECC-:- 


2.2 AUTO-SWITCH OPTION 

-14 . S Y STE HS“EOU IPTED“ WITHTHO ENTJT" AUTO" “SWITCH- 

OPTION BOARD CAN BE TESTED USING LOCATION AUTOSV* 

(A). BEFORE SYSTEM POWER UP.INSTALL DATA 

---C ABCE—INTO “CONNECTOR-ON PHOEN IX-211- 

BOARD B2CCONSULT AUTO SWITCH MANUAL) 

(B>. POWER UP SYSTEM AND AFTER LOADING 
-tSTi—PCWER~UP SYSTEM - AND~COAD"21T“DIAGN OS TI C - 

CC>. START NORMAL OPERATING PROCEDURES 
-AND - DURING'STEP' 7 R AISF" CONSOLE SWITCH—T3- 

CD). IF RUNNING IN A NO-INPUT MOOE OR NONCONSOLE 
---—-MOOE “DEPOSIT -X-»1» IN LOCATION "AUTOSW*— 

.WORO AUTOSW 


rmr*« * »»»»*» »**«r»«*** kk « »*»*«*# An* mi in — 


2.3 MULTIPLE COMPUTER PORT OPTION 


TO USE THIS PROGRAM TO TcST PHOENIX 211>S 

“WTTH—THE—MUtrTIPLE—COMP UTER~PORT~OPTIO N . OE P OS IT A "I " IN T O - 

CORE LOCATION •HULCPU" AND USE NORMAL OPERATING PROCEDURES. 


2.3.1 


SINGLE CPU TESTING 


IN MULTIPLE CPU MOOE.WITH THE EXCEPTION OF TEST 33.0NLT ONE CPU CAN 
BE EXERCISED AT A TIME.THIS IS OuE TO THE DURATION OF 

-TTME—THAT SOME TESTS““R EH A1W““TN-CONTROTr OF~THE~F OR M AT TER. 

IN NORMAL OPERATING STSTEM ENVIRONMENTS THE CPU WOULD BE 
RELINQUISHING POSSESSION OF THE FORMATTER WHEN 








sum a.hac 
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1* ALL CONTROLLERS CAN USE FORMATTING PROGRAM - TEST A5 
THIS PROGRAM RUNS IN 16K OF MEMORY. 


2. ALL CONTROLLERS THAT HAVE A TOTAL SECTOR COUNT THAT IS 
DIVISIBLE BY 4 CAN USE FORMATTING PROGRAM - TEST 4? 

-THISP ROGR~AM~RUNS'~IN~BK~OF~M EM 0 RY<r 

3. ALL NON ECC CONTROLLERS THAT WISH TO ADO SECTOR INTEGRITY 
BITS TO CERTAIN OR“ALL - SECTORS CATTuSE FORMATTING PROGRAM 
TEST 50 . THIS PROGRAM RUNS IN SK OF MEMORY. 


•TITLE SHOIA.HAC 


( 

R0=*0 

R1=X1- 

R2=X2 

R3=X3 

R4=X4- 

R5=%5 
SF = X6 

PC=X7- 

CSWR=177570 
PS=177776 

TF=12- 

CR = 15 
I 


ICONSOLE SNITCH REGISTER 
tPROGRAH STATUS REGISTER 

~JLTNE FEED- 

(CARRIAGE RETURN 


(INTERRUPT VECTOR ASSIGNMENTS 


•ASECT (DEFINE ASSEMBLY AS ABSOLUTE 

~i~ENABt — A'MX --JOEFTNE~TlBSOLCrTF~ATnTRES5TN5- 

•♦2 (ERRONEOUS INTERRUPT VECTOR TRAP 

•WORD 0 (H 

.=4 rBUSERROKTRAT^LOCATION " ' - 

.WORD 6 ( 

•WORD 0 , (BUS ERROR NILL HALT AT 6 

-.WORD-12-( ILLEGAL INSTRUCTION -TRAP- 

•WORD 0 ( ILLEGAL INSTRUCTION HALTS AT 12 

.♦2 (ERRONEOUS INTERRUPT VECTOR TRAP 

.WORD 0-1-- 

•♦2 (ERRONEOUS INTERRUPT VECTOR TRAP 
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# 






© 


» 


© 






OOIOOO 


"7~ 

8 

9 


TO 

11 

12 

T3 

14 

15 
T6 

17 

18 
T9 

20 

21 

~22 

2? 

24 


-25 

26 

27 

28 

29 

30 
"31 

32 

33 
"34 

35 

36 
“37 

38 

39 
"40 


OOIOOO" 

001002 

001004 

001006“ 

001010 

001012 

001014“ 

001016 

001020 

001022 

001024 

001026 

001030 

001032 

001034 

001036“ 


16 X 000 “ 
164002 
164004 
T64006" 
164010 
164012 
164014" 
164016 
164020 
OuOOUO 
000000 
000000 
OOOOOO 
000000 
164036 
164600 


41 

42 

4 3 

44 

45 
"46 

47 

48 

49 

50 

51 

5 2 

53 

54 
"55“ 

56 

57 


001040 000037" 

001042 001000 

001044 001466 

001046 177400“ 

001050 000400 

001052 017304 

001054—001037 
001056 001466 

001060 000004 

001062” OUOOOO 
001064 OOOOOO 
001066 OOOOOO 
001070“164000 
001072 000270 

001074 OOOOOO 
001076— OOOOOO 
001100 OOOOOO 
001102 OOOOOO 
001104-000001 
001106 OOOOOO 
001110 OOOOOO 


I 

I 

I 

1 

I 

—1000 JREGISTER ASSIGNMENTS WILL START HERE 

I 

I 

I SECTION 3 REGISTER ASSIGNMENT TABLE 



1 

T5CSR1 2VDRTTT6T000 iXONT RXXXWDXYaT U 3~RTST$ tEff 

DUSHi •WORD 164002 IUNITjSECTOR HEAD REGISTER 

OCARt • WORD 164004 SCORE ADDRESS REGISTER 

TTWCNTI •WOR0 164006 lUORD COUNT"REGISTER 

DCYL * .WORD 164010 ICYLINOER ADORESS REGISTER 

DSTATi •WORD 164012 lOISK STAUS REGISTER 

DERR : •WORD 164014 JCONTROILER ERROR" REGISTER 

ECCPB * •WORD 164016 lECC BIT POSITION REGISTER 

ECCPW* •WORD 164020 lECC WORD PATTERN REGISTER 

iWORD 0 IBLANK " ' .. 

•WORD 0 IBLANK 

•WORD 0 iBLANK 

iWORDO IBLANK 

•WORD 0 IBLANK 

OSCARS •WORD 164036 ISTRIP CORE ADORESS REGISTER 

aut o i—• worot 6X6 oar —ta u t o—sittcttte £13 TER 

I 


l 

I SECTION 4 DISK/CONTROLLER DEFINITIONS 
I 

7TAXSECT-TW0RD37-1“ H ATI HUH “SECT 0R“AU DR E 33-- 

HAXHDS .WORD 1000 IMAXIMUM HEAD ADORESS JUSTIFIED 

MAXCYLS •WORD 1466 IMAXIMUM CYLINDER ADDRESS 

WPSECs 4W0RD 177400 I NUMBER 0F“ WORDS" PER ~SECTORTX r S~"XI5 MFCGHENT 

POSWP: •WORD 400 INUMBER OF WORDS PER SECTOR 

iNTSAVt •WORD DSKON lINTERRUPT SERVICE ROUTINE ADDRESSS 

ROUSHS-. WORD 1037-"IMAXIMUM DUSH ADDRESS - 

RWCYLS •WORD 1466 IMAXIMUM CYLINDER ADDRESSE 

MAXHEDs •WORD 4 IMAXIMUM HEAD VALUE 

STRCNTF 4W0RD 0-ISTRIP “COUNT- - - 

OLDHDRs .WORD 0 IFLAG OLD HEADER ROMS 

MICRO: •WORD 0 INONCOMPATIBLE OISK DRIVE 

DCSRAS •WORD 164000-1 DCSR ADDRESS- 

INTVEC: •WORD 270 lINTERRUPT VECTOR ADDRESS 

ECC: •WORD 0 IFLAG ECC CONTROLLER 

"HULCPU I • WORD 0-IHULTIPLE CPU FLAG----- 

AUTOSWS .WORD 0 IAUTOSWITCH FLAG 

MCPU* .WORD 0 IHULTIPLE CPU SELECT BIT 

TTY PUTT"'.WORD" 1--IKEYBO ARD AC 11VE "FLAG-- 

MDRIVE: «WCRO 0 I SIMULTANEOUS DRIVE SWITCH 

TDATE * •WORD 0 iDATE CODE FOR DIAGNOSTIC REV 

--JUPPER " BYTE“ IS WEEKC0-T37-7- 

/I LOWER BYTE IS YEAR 


I 
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58 

59 

60 

62 

63 

64 



65 

66 001112 
67oomr 
68 001116 
c9 001120 


•i 


113 


10 


' 15 



-70 

71 

72 

73 

74 

75 
-76 

77 

78 

79 

80 
81 
-*2 

83 

84 


000000 

ouoootr 

000000 

000000 


w 


87 001122 000000 

88-001-1-2*—OOOOOfr 

89 001126 000000 

90 001130 000000 


r;; 


© 

» 

© 

» 

9 


-91- 

92 

93 

-94- 

95 

96 

-9 7- 

98 

99 

100-001132—000000- 

101 001134 000000 

102 001136 000000 

1U3-001140—OQOOOO- 

104 001142 000000 

105 001144 000000 

106 001146—000000- 

107 001150 000000 

108 001152 000000 

109 001154 —000000 

110 001156 OOODUO 

111 001160 000000 

112 001162 - 000000 

113 001164 000000 

114 001166 000000 


I 

I SEEK INTERRUPT SUBTEST TABLE 
l 

- J -X SEFER A TF SEEK I N T ERRU P T S ERVICE S UB 1 ES I- 

1 COUNT IS MAINTAINED FOR EACH OF THE DISK ORIVES TO 

2 BE EXERCISED* 

1 ’ 

J 

SKCNTt •WORD 0 jDRIVE 0 INTERRUPT SUBTEST COUNT 

-• 110*0-0-TORI V E“ 1 TNTERR OPT" SUBTEST'D0UNI- 

• WORD 0 I OR IV E 2 INTERRUPT SUBTEST COUNT 

• WORD 0 iOR IVE 3 INTERRUPT SUBTEST COUNT 

j 

2 DISK DRIVE OPERATION COMPLETE INTERRUPT FLAG TABLE 
J 

-j- 

2 THE CONTROLLER WILL GENERATE AN INTERRUPT AT THE END OF 
2 EVERY OPERATION IF THE INTERRUPT ENABLE 

-r BIT IS SET.THFINTERRUPT SERVICE ROUTINE”WILt~STORE“THE- 

2 INTERRUPTING DISK ORIVE NUMBER IN THE CORESPONDING TABLE 

1 LOCATION ASSIGNEO TO EACH DISK DRIVE* THE TABLE CONTENTS ARE 

- —J THEN CHECKED TO YERIFY THAT THE INTERRUPT OCCURRED AND- 

2 THAT THE CORRECT DISK ORIVE NUMBER WAS READ. 

2 

- f - 

2 

2 

2 

INTTBLt .WORD 0 iORIVE 1 INTERRUPT LOCATION 

-• word-0-1- — z ——-r--- 

. .WORD 0,| 3 

•WORD 0 2 4 

-2---—--- 

1 

2 

I- S EC T 1 0 N-5M IX EirrON STA NTT A B I E--- 

1 

2 THIS TABLE CONTAINS VARIOUS CONSTANTS USED BY THE DIAGNOSTIC 

-2-ROUTINES-.---- 

2 

I 

-soFTRTT-.WORD “0 —-rRETRT~T LAG IN - R EAD DA T A TE S T--- 

CMPCNT 8 .WORD 0 lOATA COMPARISON WORO COUNT USED BY DATCMP 

CURSEC: .WORD 0 ICURRENT SECTOR IMAGE 

CURHOr—.WORD 0---IC UR RENT-HEAD' IM“AGE- 

CURCYLl .WORD 0 ICURRENT CYLINDER IMAGE 

DKENDs .WORD 0 iENO OF DISK FLAG 

~EN OF LG* WORO 0--lEND PARAMETER ROUTINEEXXT FLAG- 

INTFLGs .WORD 0 2GENERAL INTERRUPT FLAG 

DTCNT i .WORO 0 JDATA XFER ROUTINE SUBTEST COUNT 

iPFLGr—.WORD 0“-J lNTERf?UPT PRIOR IRT FLAGC 1FST 37T-— 

ICNT: .WORD 0 2 SEEK INTERRUPT COUNTCTEST 36j37> 

ERRWRO x .WORD 0 JlDENT OF FIRST ERROR BIT IN ERROR REGISTER 

ENDS EC* ~ .WORD 0--J END INQ-SECT OR VALUE FOR DISK”OPERTTTON- 

ENDHDs .WORD 0 2 END ING HEAD VALUE 

ENDCYL* .WORD 0 2 ENDING CYLINDER VALUE 








a c 


•WORD 0 
•WORD 0 
•WORD 0 
•WORD~0 


1 ERROR IMAGE WORO 

1READ ERROR FLAG USED BY WRC 

»WRITE ERROR FLAG USED BY URC 

ICOMMAND FLAG TO ALLOUHORE THAN 256 WORDS 

I PER SECTOR WRITE OR READ»<HEAOER WRITE) 

IINSTALLEO 


N0PCmB=77 INO OPERATION COMMAND 

HDINC=200 IHEAD FIELD INCREMENT BIT 

WRTCMO=6 _IURITE COMMAND CONSTANT 

$ECMSK=1776DD lSECTOR FIELD EXTRACTION “MASK 
HDMSK=17Q177 IHEAD FIELD EXTRACTION MASK 

UNINSK=147777 IUNIT SELECT EXTRACTION MASK 
CVLMSK=176000 iCYLINDER EXTRACTION MASK 
R0CM0=4 (READ COMMAND CONSTANT 

FMTCM0-10 IFCRMAT COMMAND 

R0FMT=12 IREAD FORMAT COMMAND 

RWHCHD=16 IREAD WITHOUT HEADER COMMAND 

W0RCMD=20 IWRITE OVER WRITE PROTECT COMMAND 

WHSCRC=14 iWRITE HEADERjDATA*CRC COMMAND 

INTCAL=125 IRECALIBRATE COMMAND WITH INTERRUPT 

SYSCLR=1 ISYSTEM CLEAR COMMAND 

RECAL=25 >RECALIBRATE COMMANOTITTiniimT- 

RTZCMD*24 IRECALIBRATE COMMAND 

SEKCMO-2 ISEEK COMMAND 

~5TRRD=32 IREAD 16NORINC'STRIP‘HURDS- 

FLTCLR=22 IFAULT CLEAR COMMAND 

GON-lOO IOUEUE ENABLE BIT 

’ ODUMY=336' IOUEUE MODE DUMMY COM HAND 

OPROJ=400 IOUEUE PROGRAM READY BIT 

INI60=101 | INTERRUPT AND 60 BIT 

INT0N=100 I INTERRUPT ENABLE BIT- 

SEKFLP=10 IOUEUE SEEKING BIT 

FHTR0Y=200 1F0RMATTER READY BIT 

"REPBIT=10ODOTJ-iREPEAT BIT - 


MEMEX=30000 

60=1 

BITO=T- 

8IT1=2 

BIT2=4 

BIT3=10- 

BIT*=20 
BIT5=40 
~BIT6=1O0 
BIT7=200 
BIT8=400 

BIT9=1000- 

81T10=2000 
BIT11=4000 
BIT12=1000IT 
BIT13=20000 
BIT14=40000 
~‘BIT1 5=100006 
WRCHK=26 
SK00NE=74 


IHEMORY EXTENSION BITS 
IGO UR ACTIVE BIT 

I6ITO SYMBOL- 

I 


IWRITE CHECK COMMAND 
IDSTAT DONE COMPARE FLOPS 









IA 4MAC 


MACRO V06-03 21-APR-78 00*02 PACE 3-3 



172 

173 

174 
"175 

176 

177 
"178 

179 

180 
181 


007400 



18 



I 




182 

183 

184 -- 

185 

186 

187 - 

188 

189 

190 -001700 

191 001202 

192 001204 

193 001206 
154 

195 

196'- 

157 

198 

199 - 

200 
201 


04 731 4 “ 
047314 
047314 
04 7314" 

000033 


000000 


t- ,f i 


2u2 


9 



203 

204 

205 - 

206 

207 

208 001210- 

209 001210 000032 

210 001212 000000 

211 001214-000000- 

212 001216 OOOOQO 

213 001220 000000 

214 001222 -OUQOOO- 

215 001224 000000 

216 001226 GOOOOO 

217 001230 -000000- 

218 001232 000000 

219 001234 QOOOGu 




-220 001236' QOOOGU— 

221 001240 OUOOOO 

222 001242 OOOOUO 
-223 001244 -000000- 

224 001^46 000000 

225 001250 000000 

226 001252- -176345- 

227 001254 ■ 000000 

228 001256 027767 


SKFL0P-7400 IOSTAT SEEKING FLOP 

I 

I 

I : 

« 

I 

I 

J 

I DISK DRIVE INPUT BUFFER ADDRESS TABLE 

I 

( 

_I _ _ 

(INPUT BUFFERS FOR EACH OF THE FOUR POSSIBLE DISK DRIVES* 

f 

> 

> 

I 

TBFTBL'T .UORD-IDBUFI-(DRIVE 0 INP UT~BUFFERC RrGTN"4TH)RESS- 

•WORD IDBUF1 J 1 

•WORD IDBUF1 l 2 

-iUORO-JOBUFI-1-3- 

I 

INTCNT=<IBFTBL-SKCNT>/2 I INITIALIZATION LOOP COUNT 

J “ ' 

1 

•EOT (END OF TAPE 

T 

I 

R0=*0 1 

-(“SECTION 6-TEST-pARTmETER-CONSTAVr - TABUE- 

( 

( 

-j-THIS TAB LE C O N T A IN S CONS T AN TS U S ED TO COM TR OL T H E- 

( TEST SEOUENCE* 

( 

-srrm- 

STPTNl .bORO 32 (ENDING TEST NUHBER(DEFAULT IS TEST 25) 

STRTN: .WORD 0 (BEGINNING TEST NUHBER 

-STPDSKT—.-WORD-O-TEND-DTSK—DRTVE-NOMBER- : - 

STRTOSK: .WORD 0 (START OISK NUHBER 

REPFLG: .WORD 0 (REPEAT FLAG 

-NOSTOP T— iTWORD U-(REP EA T _ ON-ERROR-7 OTG- 

PASINHl .WORD 0 (INHIbIT PASS COUNT PRINTOUT 

ERPRINi .WORD 0 (INHIBIT ERROR PRINTOUT 

CONTST:- .WORD 0-(SKIP FLAG(TEST31,32 ONCTJ- 

CURTN» .WORD 0 (CURRENT TEST NUMBER 

CURDSKi .WORD 0 (CURRENT OISK NUHBER 

PASCNTt .WORD 0-(PASS COUNTER- 

UNIT: .WORD 0 (CURRENT UNIT NUHBER IN UNIT FIELD 

NINPuTt .WORD 0 (FLAG NO TEST INPUT 

NONCONS- .WORD 0-(FLAG NO CONSOLE INPUT-- 

SKPBAOt .WORD 0 (FLAG ABORT OR SKIP BAO SECTOR DETECT(O-SKIP) 

CSWTCH: .WORD 0 (CONSOLE SWITCH FOR OVNAHIC OUSH VALUES 

-RAHBLERt.WORD 176345-JRANDOH NUMBER- “ 

DSKSAVi .WORD 0 (TEHPORAY LOCATION FOR SAVING CURRENT OISK NUHBER 

POLY: .WORO 27767 (XOR NUHBER FOR RANOOH POLY 




dlUMA*HAC 


MACRO V06-03 21-APR-78 00«02 PACE 3-4 


229 

001260 

001223 

HDRC1t 

•UORO 1223 

230 

001262 

151140 

HDRC2* 

•UORO 151140 

23f 

001264 

000553 

ECCU1s 

•UORO 553 

. ”232 

001Z660265ou 

ECCR2T ‘ 

VW0R0~26560 

233 

001270 

1770u0 

MaXTFRi 

•UORO 177000 

234 

001272 

000000 

LPCNTl 

•UPRD 0 


001274173000 

EhULAT* 

■UORO 173000 

236 


030000 


UNIFLD-30000 

237 


000136 


FUNC=136 

238 


“000136 


FUNC =136 

239 

001276 

140000 

BAOBITt 

•UORO 140000 

240 

001300 

002000 

BUFCLRt 

•UORO 2000 

cU 1 

001302 

040000 

SEKlNBt 

•UORO 40000 

£4 2 

001304 

030000 

UPRBITl 

•UORO 30000 

24 3 

001306 

003400 

SEKCMP * 

•UORO 3400 

244 

001310 

000004 

TIMLPl 

•UORO 4 

245 


177777 


TIME*177 777 

246 

001312 

ooooou 

SKIPER t 

•UORO 0 

124 7 

001314 

000000 

ERRCNTf 

•UORO 0 

248 

001316 

000000 

HERCNTt 

•UORO 0 

249 

001320 

OOOOOQ 

DATERR* 

•UORO 0 

- ' " 250 

001322 “ 

000000 

ERRFLG: 

•UORO 0 

251 

001324 

000000 

ERRORS 

•UORO 0 

252 

001326 

ooooou 

S0FER1 i 

•UORO 0 

253 

001330“ 

000000 

SOFERRI 

•UORO 0~ 

254 

001332 

000000 

RTRYINl 

•UORO 0 

255 




l 


{HEADER WORD 81 OF SECTOR 1 

{HEADER UORO 82 OF SECTOR 1 

{ECC UORO 1 FOR OATA*1 BIT 

AECC UORO 2 FOR OATA-1 BIT 

1 MASK FOR LIMITING TRANSFER SIZE 

I TEMP LOCATION FOR LOOP COUNTS 

1 NEB00 T ADDRESS FOR PDPIT CONSOLE EMULATOR 

IBIT SET FOR EXTRACTING UNIT SELECT 

{BITS ANDEO TOCLEAR FUNCTION+INTERRPT BITS 

IB ITS ANOED TO CLEAR FUNCTION ANO INTERRUPT BITS 

IBAO SECTOR bITS 

I DATA BUFFER CLEAR 

{SEEK INHIBIT BIT 

{MAXIMUM DUSH VALUE 

1 COMPARE SEEKING FLOPS VORD 

.{TIME OUT LOOP IOUMT 

{NUMBER USEO IN uAIT LOOPS 

{COUNTER FOR HADR CONTROLLER ERRORS IN READ N0DE<26> 
iOATA COUNTER(ERRORS? 

I HARD ERROR INDEX 
JOATA ERROR FLAG 
TERROR FLAG (MAIN) 

{ERROR COUNT USED UITH BIT IS REPEAT ON ERROR 
{SOFT CONTROLLER ERROR COUNTER RETRY 

TSOFT~ CONTROL LER ERRORTCuSTER- 

{DATA RETRY INDEX 







.DIAcKAC 


MACRO V06-03 21-Al*Ri78 00«02 PACE 4 




* 

rn 

3 

4 

WJ 



1 

2 

3 

5 

6 

8 

9 

io- 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 
21 






— 1 
27 j 


m 

r,n 


@ 


2 2 


23 

001334 

000000 

24 

001336 

000000 

25 

001340—000000- 

26 

001342 

000000 

c7 

001344 

000000 

-28 

001346“ 

000000 

29 

001350 

000000 

30 

001352 

ouooou 

-31 

0013 54 — 

oooojo- 

32 



33 



34 

- . - 

—. . 

35 



36 



37 



38 



39 

001356 

001400 

40 

001360—0014*6- 

41 

001362 

Oul456 

42 

001364 

001505 


m 


9 



001366- 

001366 001536 

001370 001574 

001372 -007320 
001374 0U7365 

001376 007425 


001400 105 

0014 03-111 

001406 040 

001411 123 

001414-116 

001417 102 

001422 040 


116 

■Vfr6 

124 

124 

"125 

105 

075 


I DATA ERROR TABLE 


I 

-1-THI S~ TA B1TE~CQ N TAINS DA IA ENTRT COUNTS- 

1 CONTAINS THE NUMBER OF DATA ERRORS AND CORRESPONDING NUMBER 
I OF RETRYS MADE BEFORE THE DATA WAS RECOVERED CORRECTLY* 

--1- ANY~D ATA~~STTCL 1N~FRR0R AFTER'~8""RETRTT» TS~CTIN5I13ERED- 

I A "HARD ERROR ■ AND IS COUNTED AS SUCH* 

1 

-1“ 

I 
I 

-1-- 

•WORD 0 
ERRTABt .WORD 0 

-•W0RD~0 

•WORD 0 
•WORD 0 

-• W 0 R D 0~ 

•WCRD 0 
•WORD 0 
-* WORD 0 

1 
I 

- 1 

1 
1 

-_J — ---T TT"~ O UT P U T "MESSAG E ADa RESS T ABLE - -- 

I 

TSTADRs •WORD ENTMSG I ENDING TEST MESSAGE ADDRESS 

-* W 0 R D~S R T MS G-TST ARTTNG - TE RT~MERS A G €~ A DU RESS- 

• WORD ENOMSG I END ING DISK MESSAGE ADDRESS 

•WORD STDMSG ^STARTING DISK MESSAGE ADORESS 

-TSTBMt- 

•WORD REPMSG IREPEAT SEQUENCE MESSAGE ADDRESS 

•WORD RERMSG IREPEAT ON ERROR MESSAGE ADDRESS 

-—•WORD PINHSG—-——TINHIBIT" PASS TTOUNT - PRINTOUT- 

•WORD EINMSG fINHIBiT ERROR PRINT OUT 

•WORD COEMSG lINHIBlT ERROR PRINT OUT 

I 

104 ENTMSG t •ASCII /ENDING TEST NUMBER * / 

-t07- 

105 
040 

-115-- ! --- 

122 
040 


UNUSED 


1 

-tr 

3 

4 


RETRY DATA ERROR COUNT 
“1TETRY~OATA~TRROR~CO r UNT~ 











SMDlA *MAC 


MACRO V06-03 21-APR-78 00l02 PACE 1-1 


1 •’! 
I 5?] 


H- 


• 

8 

52 001425 

53 001426 
001431 

000 

123 

122 

124 

124 

101 

111 

SRTHSSl 

•BYTE 0 

•ASCII /STARTING TEST NUMBER * / 



<7 

□0163A 

Tlo 

IQ7 

at on 





2 

001437 

124 

105 

123 





3 

001442 

124 

040 

116 





4 

00144 5 

T25 

115 

102“ 




• 

5 

001450 

105 

122 

040 





C 

001453 

075 

040 






7 

54 001455 

ooo 




•BYTE U 


© 

8 

55 001456 

105 

116 

104 

ENDHSGl 

•ASCII /ENDING DRIVE NUMBER * / 



7 

001461 

111 

116 

107 






0014 64 

040 

104 

““ 122“ 


» • 


• 


001467 

111 

126 

105 





1/ 

001472 

040 

116 

125 





7 

“ 001475 

115- 

102 

105“ 




& 

"7 

001500 

122 

040 

075 




K 

001503 

040 







---56T001504 

QUO 




•BYTE U 


• 

u 

57 001505 

123 

124 

101 

STOHSet 

• ASCI I /STARTING DRIVE NUMBER - / 



& 

001510 

122 

124 

111 





19 

001513 " 

116 ” 

107 

040 




A 

20 

001516 

104 

122 

111 




• F 

001521 

126 

105 

040 





771 

- 001524 

116 

T25 

“115“ 




9 

•1 

001527 

102 

105 

122 






001532 

040 

075 

040 





✓s 

-58 0015 35 

000 




TBYTFTJ 


9 

Jfi 

59 001536 

122 

1U5 

120 

REPMSC * 

•ASCII /REPEAT THIS SEOUENCE? Y OR N / 


F 

001541 

105 

101 

124 





TTi 007544 

040 

124 

110“ 




9 

— 

') 

001547 

111 

123 

040 





I 

001552 

123 

105 

121 





31 

' 001555 

125 

105 

116“ 




© 


001560 

103 

105 

077 





F 

001563 

040 

131 

040 





F 

001566 

117 

122 

040"" 




a 

V» 

001571 

116 

040 






60 001573 

000 




•BYTE 0 



V 

61 001574 

122 

105 

120 

RERmSg* 

TJTSCll /REPEAT THIS SEOUENCE ON ERROR Y OR N 7 


• 

38 

001577 

105 

101 

124 





.!! 

001602 

040 

124 

no 





40 

001605 

— 11 T - 

- 123 - 

- 040“ 




• 

41 

001610 

123 

105 

121 





7 

001613 

125 

105 

116 


* 



i 

001616 

— 103 - 

- 105 - 

040“ 




• 

V- 001621 

117 

116 

040 





IF 

001624 

105 

122 

122 






t“-- 001627 

- 117 - 

- 122 — 

040* 




• 

— 

4/ 

001632 

131 

040 

117 





48 

001635 

122 

040 

116 





Z 

- 00164(1 

04 0 






• 

P- 

62 001641 

000 




•BYTE 0 
• 



"54~ 

65 

66 


DISK PARAMETER MESSAGE AODRESSES 


si 


• o 




■“S 




• 

* 

/■ 

b 

01A .MAC 

67 001642 

68 001644 

69 001646 

MACRO V06-03 21-APR-78 

001652 

001703 

001732 

00102 PACE 4-2 

OISKPt .WORD SECMSC 1SECTOR VALUE MESSAGE AOORESS 

•WORD HDMSG fHEAD VALUE MESSAGE AOORESS 

•WORD CYLMSG 1CYLINDER VALUE MESSAGE AOORESS 



1 

2 

3 

70 UU165Q 

71 

72 

001765 




• ■OKI) WPNS6 J w 0 R D"S~~PlEir~SECTOR KFSSaGE ADDRESS5 - 

I 

l 



4 

73 001652 

115 

~TU1 

-130' 

SECMS6 t 

•Ascrr /maximum sectuk address =/ 


9 

5 

0016b5 

111 

115 

125 





I 

001660 

115 

040 

123 





7 

0C1663 

"105 

103 

124 




9 

8 

001666 

117 

122 

040 





9 

001671 

101 

104 

104 





to 

001674 

' 122 

105 

123 




• 

11 

001677 

123 

040 

075 





77 

74 001702 

000 




•BYTE 0 



13 

75 001705 

115 

101 

130' 

TttmSST— 

•rscrr '/maximum head address */ 



14 

001706 

111 

115 

125 





15 

001711 

115 

040 

110 





10 

001714 

105 

101 

104 




• 

17 

001717 

040 

101 

104 





ib 

001722 

104 

122 

105 





10 

001725 

123 

123 

040 




© 

~ 

001730 

G75 






' 

TTj 

76 001731 

000 




•BYTE 0 




rr 001732 

115 

101 

130 

CTUKSCT' 

•ASCII /NAXIHUH CYLINDER ADDRESS */ ~ 


9 

23 

001 7 

111 

115 

125 





24 

i_ 

001740 

115 

040 

103 



• 


126 

001743 

131 

114 

111 




9 

1— 

;2fi 

001746 

116 

104 

105 





i— 

21 

! 001751 

122 

040 

101 





:*»' I 

001754 

104 

104 

122 




© 

M 

001757 

1U5 

123 

123 





h- 

l-l 

001762 

040 

075 






131 

78 001764 

000 




•BYTE 0 


9 

77' 

79 001765 

127 

117 

122 

WPMSCt 

•ASCII /WORDS PER SECT0R(2>S COMP.) >/ 



i 

001770 

104 

123 

040 





pi 

001773 

" ~120 

105 

122" 




© 


001776 

0*0 

123 

105 





7 

002001 

103 

124 

117 





3? 

002004 

1 22 

050 “ 

062' 




O 

38 

002007 

047 

123 

040 





30 

002012 

103 

117 

115 





40 

002015' 

1*0 

056 

05t' 




© 

41 

002020 

040 

075 






4? 

60 002022 

000 




•BYTE 0 



77 

81 " 





• EYETi - — ------ 


9 

44 

62 





1 



46 

83 





1 



4 b 

8 4 







9 

47 

85 





1 



48 

86 





I 



40 

87 





J 


9 

>Q 

88 





I OATE ENTRY MESSAGE ADDRESS TABLE 



61 

89 





I 



5? 

90 







9 

77 

91 002024 

104 

101 

124 

DTADRt 

•ASCII /DATE* DD-MMM-YY ✓ 

* 


54 

002027 

105 

072 

040 













SHDIA.MC 


MACRO V06-03 21-APR-78 00x02 PACE 4-3 


a 


• 

e 

002032 

002033 

002040 

104 

115 

055 

104 

115 

131 

055 

115 

131 


r.r 

1 


002043 - 

040 





4 

a 

92 002044 

000 




•BYTE 0 

a 

93 002043 

104 ' 

101 

124 

DTE« 

•ASCII /DATES / 

i 

j 

4 

002050 

105 

072 “ 

04 a - 




5 

94 002053 

000 




.BYTE 0 


6 

95 





1 


7 

96 





s 

• 

« 

97 





i 


9 

98 





I 


10 

99 





1 CONTROLLER PARAMETER MESSAGES 

9 

11 

100 





I 

j 


101 





• EVEN 

1 

12 

...102 





f 

© 

77 

103 002054 

002066 



0CSHS6t 

•WORD DCHSG IDCSR MESSAGE ADDRESS 


15 

104 002056 

002114 




• WORD INTMSG 1 INTERRUPT VECTOR MESSAGE ADORESS 

•! 

1t> 

10 5“ 00 20 60” 




DECGSfTs 



17 

106 002060 

002137 




•WORD ECCMSG lECC OPTION HESSAGE AOORESS 

i 

IB 

10 7 00 2062 

002204 




•WORD HULHSG JMULTIPLE CPU HESSAGE AOORESS 

i 

>* 

108 002064 

002241 




• WORD AUTMSG J”A\JTO" SWITCH OPTION MESSAGE AOORT5S- 


109 





1 


?1 

110 





1 


22 

111 002066 

TO 4 

103 

... 123 

‘TJCfTSOT 

•ASCII /DCSR (BASE) ADDRESS =/ 

9 

?3 

002071 

122 

040 

050 




■24 

002074 

102 

101 

123 



\ 


r 002077 

105 

051 

040*" 



9 


002102 

101 

104 

104 




E 

j 002105 

1 cl 

105 

123 




Ui 

- ~ "002110 

123 

"“040 

075* 



• 

^ 112 002113 

000 




•BYTE 0 


F 

113 002114 

111 

116 

124 

INTHSGt 

•ASCII /INTERRUPT VECTOR = / 


[ili 

002117 

105 

122 

122” 



9 


002122 

125 

120 

124 


» 


F 

002125 

0*0 

126 

105 




i i4 

h” " 002130 ~ 

. 103 

124 

117” 




‘3S 

002133 

122 

040 

075 




30 

114 002136 

000 




•BYTE 0 


3/ 

I- 11 002137“ 

105 

122 

122” 

ECCHSG* 

"TASTTT /tKKUK CONNECTION CONTROLLER? T OR N / 

9 

38 

002142 

117 

122 

040 




39 

002145 

103 

117 

122 




40 

- 002150 

122 

1 05 

103 



9 

41 

002153 

124 

111 

117 




F 

002156 

116 

040 

103 


' 



- 002161* 

117 

- 116 - 

124 



9 

14 

002164 

122 

117 

114 




45 

002167 

114 

105 

122 




46 

00217? 

077 - 

- 040 - 

- 131 



9 

47 

002175 

040 

117 

122 




48 

002200 

040 

116 

040 




49 

- M6 002203 

-ooo 




•BYTE 0 

• 

1 '-xO 

117 002204 

115 

125 

114 

hULHSGt 

•ASCII /MULTIPLE CPU OPTION? V OR N / 



002207 

124 

111 

> 120 




I ‘ ,2 

~ 002212“ 

114 

- 105 

0 4 0 



9 

LL 

.*>3 

002215 

103 

120 

125 




I— 

j54 

002220 

040 

117 

120 
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002223 124 

002226 116 

002231 131 

-002234“-122- 

002237 040 

118 002240 000 

TI * 002261 -ioi- 

002244 117 

002247 127 

- 0022*2-103“ 

00225* 117 

002260 111 

-002263-077" 

002266 040 

002271 040 

“120 002274-000 ~ 

121 

122 

+23- 

124 

125 

126 --- 

127 

128 

129 - 

130 

131 

1-2 - 

1^3 

134 

13 5-- 

136 

137 

138 - 

139 

140 

141 -- 

142 

143 

14 4 -0022T6—0+6530- 

145 002300 017412 

146 002302 017654 

147 002304—020006- 

148 002306 020244 

149 002310 021110 

150 002312 — 0215*4 

151 002314 022216 

152 002316 023626 

153 002320 023670- 

154 002322 023760 

155 002324 024042 

156 002326 024130- 

157 002330 024220 

158 002332 024314 

159 002334-024664“ 

160 002336 025474 

161 002340 026350 
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GE 4-$ 


•WORD TN22 
•WORD TN23 
•WORO TN24 
"•WORD~TN25"~ 
•WORD TN26 
•WORO TN27 
"•WORD TN3Q“ 
•WORD TN31 
•WORO TN32 
•WORD TN33' 
•WORO TN34 
•WORD TN35 
•WORD TN36’ 
•WORD TN37 
•WORD TN40 
"•WORD TN41~ 
•WORD TN42 
•WORO TN43 
•WORO TN44 
•WORO TN45 
•WORD TN46 
"•WORD TN47' 
•WORD TN5G 


ICRC/HEADER TEST 
JBADSECTOR FLAG TEST 
IRTZ TEST 

JIMPLIED SflK TESTS 

ICONVERGE/DI VERGE SEEKING TEST - DISK ADDRESS TEST 
I MEM® EXT •-‘BUSS TIME OUT-OVRRUN-MEM INC TEST 
ICON VERGE/DI VERGE-RANDOM TESTCDA TA COMPARE) 

JDISK DATA TESTCENTIRE TEST OF DISK PACK) 

JREAO ENTIRE DISK TEST 
JMULIlPLE CPU EXERCISE 


"lOVERLAPPED SEEK TEST ~ 

lOVERLAPPEO SEEK AND DATA TRANSFERED TEST 
1LINKAGE REGISTER LOAO AND REAO 
^LINKAGE WRITE TEST 
1LINKAGE REAO TEST 
1LINKAGE WRITE/READ/COMPARE TEST 
1LINKAGE BLOCKEO READ TEST 
JFORMAT PROGRAMO 8K) 

I HEADER READ IEST/PACK VERIFY TEST 
"IFAST FORMAT PROGRAM 
IFORMAT PROGRAM 


"TESTHORTG TN' A1DDRTTS STTA BTE— 


•WORD TNO 

"•WORO“7N1- 

*WORO TN2 
•WORD TN3 

• W0RDTN4- 

•WORD TN5 
•WORD TN6 

•W0RDTN7- 

•WORD TNIO 
•WORO TN11 
•WORD TNI2 ™ 

• WORD TNI3 

• WORD TNI4 

• WORD TNI 5- 

•WORD TNA16 
•WORD TNA17 
•WORD TNA20 

• WORD TNA21 
•WORD TNA22 

"•WORD TNA23~ 
•WORD TN24 
•WORO TN25 

"'•WORD TN26- 

•WORD TN27 
•WORD TN30 


JREGISTER INITIALIZATION TEST 

“jRrGTSTER‘"rOAD~ANir“READ“ _ TE^ST-—-- 

JREGISTER SLIOIN ONES TEST 
JREGISTER SLIDING ZEROES TEST 
TR~E61STER"“ERR0R ~A N0~REGlSTfER STaTuSTESTS 
JUNIT SELECT TEST 
JSEEKING TESTS 

"J 1N TER R UPT L 061 C”TES T-- 

JONE WORD WRITE TEST 
JUNE SECTOR WRITE TEST 

“JONE SECTOR REAO TEST 

JINCREMENTING WORD COUNT TEST 
JONE SECTOR WRITE/READ DATA COMPARE 
"jWRT/RD/CKP INCREASING WORD COUNTTEST 
JECC REGISTER TESTS 

JECC CRC DETECTION TESTSCHEADERS ONLY) 

“JWRITE CHECK TESTS - — 

JECC DETECTION TESTS 

JECC DETECTION/CORRECTION TESTS 

JECC COMPATIBILITY/EXERCIRE TESTS — " 

JRTZ TEST 

JIMPLIED SEEKING TEST 

“JCONVERGE/DIVERGE SEEKIN6 ~~A N D ~DTSK"~AHORETSS^TESTS 
J MEM• EXTjBUSS TIME OUT#OVRRUNjMEM INC• TESTS 
JC ONVERGE/DI VERGE*RANDOM WR/RD CMP TEST 
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219 002502 034204 .WORD TN31 JDISK DATA TEST(ENTIRE DISK PACK) 

220 002504 035532 .bORO TN32 IDISK RELIABILITY tREAD ) TEST 

221 002506 03614* .WORD TN33 JhULTIPLE CPU EXERCISE 

“222 “002510—OOOOOOG-S1I0R0TN34- i - 

223 002512 OUCOOOG .WORD TN35 I 

224 002514 OOOOOOG .WORD TN36 lOYERLAPPEO SEEK TEST 

“225 002516—OOOOOOG-2W0R0TN37--FOVERUA^PE0 r SEEK7RRTTE TEST- 

226 002520 OOOOOOG .bORD TN40 I 

227 002522 OOOOOOG .WORD TN41 i 

“228 002524 OOOOOOG .WORD TN42-1- 

229 002526 OOOOOOG .kORD TN43 I 

230 002530 OOOOOOG .bORO TN*4 1 

231 002532 0427o2 .bORO TN45-1F0RHAT PROGRAH _ l >”^TO- 

232.002534 043314 .UORO TN46 IHEADER VERIFY TEST 

233 002536 043506 .WORD TN47 IFORHAT TEST 

- 234 002540 OOOOOOG--.bORO TN50-1- 

235 j 

236 I 

-237--- J --- 

238 

239 I 

240 - J - 

241 l 

242 t 

-243-:- i -'— 

2*4 i 

2*5 J DISK DRIVE SEEK TABLE 

246 -1- 

247 I 

2*8 ITHE DISK DRIVE SEEK TABLE CONTAINS THE CURRENT COHHANOED 

249 -ICTL'INDER'ADDRESS^OF - EACmF THE - 0ISK DRIVES‘i~THE- 

250 ICYLINOER ADDRESS WORD FOR EACH DRIVE IS UPDATED BY THE 

251 I TEST PROGRAMS AND TRANSMITTED TO THE DISK DRIVE VIA 

252 -J THE CONTROLLER *------ 

253 I 

254 j 

25 5 0025*2—000000-CTTTORT - .WORD 0 -1 DRTVE O' C0HHANDED ‘CUTNDER ~K DDRtSS- 

256 002544 000000 .bORO 0 I 1 

257 002546 000000 .WORD 0 t 2 

258 002550—000000-.WORD 0- J - ~f - 

259 j 
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9 


i i 


© 

6 

2 

3 


1 

1 

r- 

u 


i THIS TABLE CONTAINS THE MASK FOR EACH OF THE DISK 

1 

2 

5 


{CONTROLLER REGISTERS THAT WILL BE USED TO ELIMINATE 


3 

6 


l UNUSEO BITS IN THE REGISTERS FOR TESTING PURPOSES* 

© 

4 

5 

7 

8 


I 

1 


t 

9 


1 


7" 

10 002 552 

107577 ~ 

REGMSK* .WORD 1U7577 - {DISK CONTROL ANO STATUS REGISTER MASK ' 

© 

3 

11 0025*4 

140000 

•WORD 140000 I UN IT-HEAD-SECTOR MASK 

& 

12 002556 

000001 

•WORD 1 {CORE ADDRESS HASK 


>0 

U UU25&U UUUUUU 

•UORD 0 lWORD COUNT MASK - 

© 

"IT 

14 002562 

176000 

•WORD 176000 {CYLINDER ADDRESS HASK 


i. 

15 002564 

000000 

•WORD 0 {DISKSTATUS DUMMY HASK 


n 

16 0025 66 

OOOOOG 

• WORD a {DISK ERROR REGISTER OUMMYTuOlf 

© 

!*> 

17 002570 

OOOOOu 

• WORD 0 {(iCSR REGISTER DUMMY MASK 

•T 

18 002572 

OGOOOO 

• WCRO 0 10MSC REGISTER MASK 


•6 

19 002574 

000000 

“ .WORD 0 {QUSH MASK 

© 

\r 

20 002576 

OOOOOU 

•WORD 0 (OBAR HASK 

18 

21 002600 

000000 

• WORO 0 {OWCNT MASK 


.7 

22 002602 

000000 

.WORD 0 iOCYL MASK 

© 

• 


23 002604 

000000 

•WORO 0 I 

21 

“ 

24 002606 

177774 

•WORO 177774 JSTRIP CORE EXTENTION MASK 



25 002610' 

000001 

•WORD 1 JOSCAR REGISTER" HUTSfC - 

© 

77 

26 


1 


24 

27 


1 


_ 

28 


1 

• 


29 


1 


'/ 

30 


J 


,'8 

_ 31 


I ...".~. 

0 


32 


I 

* 

33 


1 


[;»i 

34 


1 

© 


35 


1 SLIDING ONE CONSTANT TABLE 


i— 
L» 

36 


1 

! 

f')4 

37 


I 

© 

J5 

3C 

38 

39 


ICONSTANTS ARE USED IN REGISTER TESTS 

1 ! : 


37 

40 


1 

© 

18 

41 


•GLOBL SIORGjSOORGjCNSTNT 


.39 

42 


1 



43 


1 

• 

d 

44 


1 


d 

45 002612 

000001 

SIORGt .WORD 1 l 


i— 
143 

-46 0026TT4T 

000002 

•WORD 2 i 

© 

E 

45 

47 002616 

000004 

•WORO 4 I 

48 002620 

000010 

•WORD 10 1 


4r> 

49 002622 000020 

•UOR020 ( 

• 

47 

50 002624 

000040 

•WCRD 40 { 


48 

51 002626 

000100 

•WORD 100 { 


49 

; ~52 002630 

000200 

•WORD 200 1 

© 

,50 

53 002632 

000400 

•WCRO 400 1 



54 002634 

001000 

•WORO 1000 I 


| 52 

55 002636 

002000 

•WORD 2000 { 

© 

53 

56 002640 

004000 

•WORD 4000 { 


te 

57 002642 

010000 

•WORO 10000 { 

a 

fe 






DIA «MAC 


MACRO V06-03 21-APR-78 00i02 PAGE 5-1 


58 002644 020000 

59 002646 040000 

60 002650 100000 

-61- 

62 

63 

- 64 - 

* 65 

66 002652 177776 

67 002654—177775^ 

68 002656 177773 

69 002660 177767 

70 002662-17775 T 

71 002664- 177737 

72 002666 177677 

73 002670 177577" 

74 002672 177377 

75 002674 176777 

76 002676—17577? 

77 002700 173777 

78 002702 167777 

79 002704 157777- 

80 002706 137777 

81 002710 077777 

82 - 

83 

84 

85 - 

86 
67 

88 -r 

89 002712 000000 

vO 002714 052525 

91 002716 125252* 

92 002720 177777 

93 

94 - 

95 

96 

97 - 

98 

99 002722 000000 

100 002724—OOOOOfr 

101 002726 000000 

102 002730 000000 

103 002732—000000 

104 002734 000000 

105 002736 000000 

106 - - 

107 

108 

109 - 

110 
111 

il 2- 

113 

114 


• WORD 20000 i 

•WORO 40000 l 

•WORD 100000 | 

1 - 

1 

I SLIDING ZERO CONSTANT TABLE 


I 

SUORGt .WORD 177776 l 

-.HORD-177775-J--- 

•WORD 177773 j 

•WORD 177767 I 

-i WORD 1 77757"-1-- 

• WORD 177737 l 

•WORD 17767? 1 

-•WORO 1 77577-J- 

•WORD 177377 I 

•WORD 176777 1 

-.WORD 175777-I-- 

•WORD 173777 I 

•WORD 167777 1 

-.WORD 157777-- J -——~ 

•WORD 137777 J 

•WORD 077777 J 

-J ..... 

% 

1 

1 

i 


CNSTftlT* .WORD 0 1 ALL ZEROS 

•WORD 052525 I CHECKERBOARD 

-.WCRD-12525*-1R EV ER S ECHECICERBO A RP-- 

•WORO 177777 lALL ONES 
I 

-— f -- 

1 ODT FILLER CONSTANT 

'7-~S E C T ~lDN~9~ERR0R~HA~tT~REG"ISTER IlfA G E~ CC p t r R E G tSTERS T - 

1 

REGOi •WORO 0 IORIVE CURRENTLY UNDER TEST 

-- • WORD 0-J F A I LED"TEST~NUHBER- 

•WORO 0 IREFERENCE DATA 

•WORD 0 iACTUAL DATA 

-.WORD 0--1 SUB TEST NUMBER”-- 

•WORD 0 1LAST SUBROUTINE JUMP AOOR» 

• WORO 0 ICPU STACK A DOR* 

- J -- — • -- * - 

1 

J THIS CONSTANT IS USED TO ENABLE ODT TO BE LINKED WITH 

-r THE DI A6N0STTC~ AND USED~I?r A STA^D~ArONT S Y S TEM- 

I 

l 

- T - : - 

•GLOBL SSCON l 

i 
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115 

116 
117 




1 

1 

J 

START ROUTINE 


118 




J 



119 



% 

1 



120 




I SECTION 10 TEST COOE 


“121 


0U30U0T" 


• *3000 


ISTART LOCaTIoM -3000 

122 




1 



123 




I 



1 24 

003000 012706 

000775 

START* MOT 

nDCSR-2 jl!p 

IPOlNt STACK TO SAFE VALUE 

U5 

003004 

010600 


MOV 

SP,RO 

1 USE RO TO CLEAR CORE 

126 

003006 

005720 


1ST 

CRO) ♦ 

JLOOK AT PROPER VECTOR 

“~12 7 

0030 nr 

005040 


CORE* CLR 

’ -<R0> 

1 Enter - halt - 

128 

003012 

010040 


MOV 

RQ#-(RO> 

IENTER VECTOR TRAP 

129 

003014 

005700 


TST 

RO 

JCHECK IF loaoeo location 0 

130 

003016 

001401 


BED 

CORE! 

lEXIT IF YES “ 

131 

003020 

000773 


6R 

CORE 

JDOAGAin 

132 




1 



133 




J 



134 




1 

• 


135 




J 

• 


1 36 

003022" 

005046 


00 RETT CLR 

-espy 

»SET PROCESSOR STATUSWORD 

137 

003024 

012746 

003032 

MOV 

BPSWORDj-(SP) 

ILOAO RETURN AOORESS 

138 

003030 

000002 


RTI 


iFAKE INTERRUPT 

“139“ 

"003032 

005737“ 

“HOT TOT 

F3TW0R0! TST 

TTYP UT- 

1 KEYBOARD SETUP? 

no 

003036 

001402 


BEO 

TSTART 

>N0 GO ON 

141 

003040 

000137 

006170 

JMP 

TTSTART 

fSET UP REAOER/PRINTER 

142 




1 



143 




1 



144 

003044 

004537 

015644 

TSTART* JSR 

R5»A0RSTP 

1 SET UP PARAMETERS NOU 

~ 145 
146 

003050 

005737 

001244 

TST 

NONCON 

ISEE IF SWITCH REGISTER PRESENT 

147 

003054 

001014 


BNE 

TSTCON 

JCONTINUE IF NO PARAMETER ENTRY 

14 8 

003056 

005737 ' 

001242 

TST 

NINPUT 

JTEST NO TESt INPUT 

149 

003062 

001011 


BNE 

TSTCON 

JCONTINUE IF NO 

150 

003064 

005737 

001104 

TST 

TTYPOT 

J KEYBOARD? 

"151 

003070 

001006 


BNE 

TSTCON 

JGO ON IF YES 

152 

003072 

013700 

177570 

START** MOV 

CSWR jRO { 

JENTER FIRST PARAMETER 

153 

003076 

010003 


MOV 

R0#R3 1 

JSAVE IN R3 also 

“154 

003100 

100513“ 


BHI 

SREPFL 

JSET repeat flag IF NEGITIVE 

155 

003102 

005037 

001220 

CLR 

REPFL6 

JRESET REPEAT FLAG 

156 

003106 

012704 

001312 

TSTCONt MOV 

0SKIPERjR4 

JSET UP TO CLEAR ERRGR LOCS* 

1 57 

003112 

010401" 


MOV 

R4,R1" 

J 

158 

003114 

012702 

001332 

MOV 

8RTRYIN*R2 

J 

159 

003120 

160102 


SUB 

R1»R2 

J 

160 

003122" 

""006202“ 


ASR 

R2 

J 

161 

003124 

005024 


STST1* CLR 

(R4) + 

JCLEAR LOCATION 

162 

003126 

005302 


OEC 

R2 

J 

“16 3 

003130" 

001375“ 


BNE 

STST1 

* 

164 

003132 

005037 

001236 

CLR 

PASCNT 

IRESET PASS COUNTER 

165 

003136 

005737 

001244 

TST 

NONCON 

ITEST CONSOLE HOOE AGAIN 

“166 

003142 

"001046 


BNE 

STCLR 

j START' TESTI NG~ir NOfTTElTO 

# 167 

003144 

0U5737 

001242 

TST 

NINPUT 

JTEST NO DISK INPUT 

168 

003150 

001043 


BNE 

STCLR 

JCONTINUE IF NO 

”169 

003152 

‘ 00573 7 

" 00111)4 

TST 

TTYPUT 

J KEYBOARD? 

170 

003156 

001040 


8NE 

STCLR 

JCONTINUE IF NO 

171 

003160 

042700 

177400 

BIC 

0177400* RO 

JEXTRACT STOP TEST NUMBER 


o 


vJ. ; vy 
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172 003164 042703 100377 

173 003170 000303 

174 003172 012701 001210 

175'003176 010021- 

176 003200 U1Q321 

177 003202 000240 

T78 003204—000000- 

179 003206 005737 001250 

180 003212 001403 

181 003214—0U50U0- 

182 003216 005002 

183 003220 000415 

184 003222“ 013700-17757tT 

185 003226 010002 

186 003230 042702 157777 

187 003234 010237—OUTtOO* 

188 003240 010002 

169 003242 042700 177600 


190 003246 " 0427U2—1603 7T 

191 003252 000302 

192 003254 010021 

193 003256 010221- 

194 003260 013737 001212 

19* 003266 013737 001216 

196 00 32 74 012700 001336' 

197 003300 012701 000010 

158 003304 005020 

199 003306 0U53Q1- 

200 003310 001375 

201 003312 QOOOU5 

202 003314 " 004737 ~ 01 5414- 

203 003320 004537 016352 

204 003324 000137 003532 

205 003330 005237-001220 

206 003334 042700 010000 

207 003340 0006d2 

-208 -- 

209 

210 

211 - 

212 

213 

214 —--- 

215 

216 

21 7—-- 

218 

219 

220 -- 

221 

222 

■223- 

224 

225 


226 

227 

228 


001232 

001234 


TSTCAi 


TSTCB* 

STCLR: 


SREFFCT 


BIC 

SWAB 

MOV 

»100377«R3 

R3 

BSTPTNjRI 

(EXTRACT START TEST NUMBER 

1 

(POINT R1 TO STOP TEST NUMBER LOCATION 


MOV 

“ROVCrI >♦ 

(SAVE ENDINGTESTTKIMBEE 


MOV 

NOP 

R3j(R1)♦ 

(SAVE STRUNG TESTNUMBER 


HAL1 


~T«A n~rORT)PER ATOR - 

i 

TST 

CSWTCH 

(SEE IF IN SCOPE NODE 


BEO 

TSTCA 

ICONTINUE IF NO 


CL R 

RO 

1HAKE DRIVE SEL ETCTION - D1YIV E ZERO-- 


CL R 

R2 

1 


BR 

TSTCB 

ICONTINUE INIT 


HOT 

CSWR jRO' 

(PUT TEST ORIVE PARAMETERS HTTH) 


MOV 

RG#R2 

(ENABLE AUTO SWITCH FLAG IF APPL. 


BIC 

fl157 777#R2 

(EXTRACT AUTO SWITCH 


MOV 

'R2 j AUTOSH 

| 


MOV 

RO*R 2 

(SAVE IN R2 ALSO 


BIC 

U 177600#R0 

1 EXTRACT END OISK NUMBER 


BIC - 

SWAB 

U 160 377iR2 

R2 1 

1 EXTRACT STARTING DISK NURETER 


MOV 

RCJ j (R 1) ♦ 

(SAVE LAST DRIVE NUMBER 


MOV 

R2 * (R1)♦ 

iSAVr BEGINNING DISK DRITE'NUHBER- 


MOV 

STRTNj CURTN 

{ESTABLISH CURRENT TEST NUMBER 


MOV 

STRTDSKjCURDSK 

{ESTABLISH CURRENT DRIVE NUMBER 


'MOV 

OERRTABjRO 

(GET ERROR TABLE ORIGIN ADDRESS 


MOV 

C8.,k1 

(SET UP LOOP COUNT 


CLR 

(RO ) ♦ 

>CLR RETRY COUNT LOCATION 


DEC 

R1 

{DECREMENT LOOP COUNT 


BN E 


{REPEAT IF NOT ZERO 


RESET 


{RESET I/O 


J S R 

pc *ttyset 

{ENABLE INTERRUPTS FOR"KEYBOARD- 


JSR 

RSjDKINIT 

{INITIALIZE DISKS 


JMP 

PARINT 

IGO TO PARAMETER INTIALIZATI ON 


INC 

REPFLG 

*(SET TEST REPEAT FLAG 


BIC 

B100d0»R0 

(MASK OUT TEST PARAMETERS 


BR 

TSTCON 

(CONTINUE 



"TEST" 


Al ENTR Y f ---- 

1. R5 CONTAINS CALLING PROGRAM ADDRESS IF ROUTINE 
WAS CALLEO AS A RESULT OF DETECTION 

-- 0r _ ANT _ €RR0R _-- 

2. CURDSK- CURRENT DISK NUMBER 


3. CURTN * CURRENT TEST NUMBER 

PROBRTMEX t TS TO A?P R 0 P RI ATE~TEST "R 0 UTTRF~UR~" 
HALTS DEPENDING ON SPECIFEO ERROR PARAMETERS 


I INITIALIZATION LOOP COUNT 


GLOBL INTCNT 
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229 

230 

231 

003342 

004 7 3 7 

015414 

I 

1 

TSTCTL* JSR 

PCjTTYSET 

(ENABLE INTERRUPTS FOR KEYBOARD 

232 

003346~ 

UU57 3r 0UT32Z 

T$t 

ERRFtG 

TERROR'S? 

233 

003352 

001461 


BED 

TNTST 

% BRANCH IF NO 

234 

003354 

004737 

015440 

JSR 

PC* REGSA V 

ISAVE CONTROLLER 

"235 

003360“ 

005737 

001104 

1ST 

TTYPuT 

(KEYbOaHTJ? 

236 

003364 

001012 


BNE 

STOP 

ISAVE CPU IF YES 

237 

003366 

005737 

001244 

TST21 TST 

NONCON 

SCONSOLE MODE? 

238 

003372“ 

001404 


BEQ 

TST1 

(CONTINUE IF YES 

239 

003374 

0U5737 

001222 

TST 

NOSTOP 

(TEST NO CONSOLE CONTINUE ON ERROR FLC 

240 

003400 

001046 


BNE 

TNTST 

I GO ON IF DESIRED 

241 

003402 

■ 000403 


BR 

STOP 

(HALT IF NOT 

24 2 

003404 

005737 

177570 

TST1* TST 

CSUR 

(IS STOP ON ERROR INHIBITED? 

243 

003410 

100442 


BHI 

TNTST 

(CONTINUE WITH NEXT TEST IF YES 

24 4 

003412 

'013700 

001234— 

5TT0P1 MOV 

CUROSKjTIHJ 

(ESTABLISH FAILED OTSTTUklVE~W5 

245 

003416 

013701 

001232 

MOV 

CURTNiRI 

(ESTABLISH FAILED TEST NO* 

246 

003422 

010037 

002722 

MOV 

ROjREGO 

(SAVE CPU REGISTER 

"24 7 

003426 

012700 

002722 

MOV 

~ SREGOiRO 

I 

248 

003432 

005720 


TST 

( RO ) ♦ 

JPOINT TO NEXT ENTRY 

24 9 

003434 

010120 


MOV 

R1 j(RO>* 

1 

25 0 

003436 

010220 


MOV 

R2j(R0)> 

1 

251 

003440 

01032U 


MOV 

R3»(R0>* 

1 

252 

003442 

010420 


MOV 

R4j<RG>* 

1 

253 

003444 

"010520 


MOV 

R5 j <R0) ♦ 

I 

254 

003446 

010620 


MOV 

SP # CRO) ♦ 

(INCLUDE STACK POINTER 

255 

003450 

013700 

002722 

MOV 

REGO *RQ 

fRESTORE RO 

256 

003454 

005737 ' 

00T104 

TST 

TTYPUT 

(KEYBOARD - ACTIVE? 

257 

003460 

001402 


BEO 

TST3 

(GO ON IF NO 

258 

003462 

000137 

012030 

JMP 

TTFRR 

(PRINT FAILURE IF YES 

259 

003466 

005737 

001244 

- rSTTl - TST 

NONCON 

(CONSOLES SOI T'CHFST?” 

260 

003472 

001002 


BNE 

BOOT 

(BOOT EHULATOR IF NO 

261 

003474 

000000 


STOPS* HAIT 


(QUIT**** ******** 

262 

003476 

000415 


BR ' 

PARI NT 


263 




1 



264 




1 



265 




1 



266 

003500 

004537 

004020 

BOOTS JSR 

R5#REB00T 

(LOAD SOMETHING INTERESTING 

267 




i 



"268 




I 


| 

269 






t 

270 




I 



271 

003504“ 

“005737 — 001220“ 

-- STPTSrr TST" 

REPFt6 

( IS TEST SEOOENCE—TO—BE REPEATED? 

272 

003510 

001740 


BEO 

STOP 

(STOP HERE IF NO 

273 

003512 

000137 

003720 

JMP 

PASINC 

(JUMP TO PASS INCREMENT IF YES ’ 

"274 

003516" 

— 023737 ' 

001232- 

001210 IN TST S CMP ” 

- CURTN»STPTH 

TENDING "TEST NUMBER?' 

275 

003524 

00141>6 


BEO 

LSTTST 

(BRANCH IF YES 

276 

003526 

005237 

001232 

INC 

CURTN 

(INCREMENT CURRENT TEST NUMBER 

277 

00353Z - 0 127QU 

-001112 

- PARTMT* MOV 

- BSKCNTTRO 

(POINT TO FLAG CLEAR LOCATION 

278 

003536 

013777 

001052 

175326 MOV 

INTSAV*8INTVEC (LOAD INTERRUPT VECTOR 

279 

003544 

013702 

001072 

MOV 

IN TV ECjR2 

1ENTLR PRIORITY LEVEL 5 

280 

003550 

" 005722 


TST 

IR2) ♦ 

1 

281 

003552 

012712 

000240 

MOV 

0240 j (R2 > 

I 

282 

003556 

012701 

000033 

MOV 

8INTCNT*R1 

(ESTABLISH LOOP COUNT IN R1 

283 

003562" 

—005002 


“ imTLFrCLR 

R2 

1 

264 

003564 

010220 


MOV 

R2#(RO) ♦ 

(CLEAR LOCATION 

285 

003566 

005301 


DEC 

R1 

(DECREMENT LOOP COUNT 
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286 003570 

287 003572 

288 003576 
-289-003602“ 

290 003606 

291 003610 

292 003614- 

293 003616 

294 003622 
-295 003624 

296 003630 

297 003634 
-298 003640 

299 003644 

300 003646 
“301 003654 

302 003656 

303 003664 

304 003670- 

305 003672 

306 003676 

307 003702 

308 003710 

309 003712 
-31 0 003716- 

311 003720 

312 003724 

313 003730 - 
003732 
003736 

316 003742 

317 003744 

318 003750 
315 003754 

320 003756 

321 003762 

322 

323 

324 

325 - 

326 

327 003776 

328 004000 

329 004006 

330 004014 

-331 -.. 

332 

333 

334 - 

335 

336 

337 - 

338 

339 

340 - 

341 004020 

342 004024 


001374 

004537 004034 

004537 004276 

-005777—175172" 

1U0002 


004537 
“U226U6“ 
005737 
QUl404 
005037- 
UG5237 
013700 


016352 


001322 


QGT32 2r 


175162 


001324 
001232 

005737—001100- 
001403 

012777 000200 

006300— - 

012777 000041 175114 

005737 001074 

001402--- 

000170 002420 

000170 002276 

023737—001234—G&1214- 
001403 

005237 001234 

-000453- 


BNE 

JSR 

JSR 

-TST“ 

BPL 

JSR 

TST 

BEO 

-CLR- 

INC 

MOV 

-1ST 

BEO 

MOV 

--"A St" 

MOV 

TST 

-BEQ" 

JMP 

60TEST* JMP 
"tSTTS-rr CMP- 
BEQ 
INC 

-BR — 


314 

315 


005237 
005757 
001402- 
000137 
005737 
001016- 
013700 
0057 37 
001410- 
000137 
000405 


001236 

001104 


011640 

001220 


Ool236 
001244 

003500 


INITLP 

R5#CLRBUF 

RSjRQUEST 

■act SR- 

FMTCLR 
R5 #DK1NIT 
“CSPI+iSP— 
ERRFLG 
• ♦ 10 # 

“EKRFLG-- 

ERROR 
CURTNjRO 
“AUTOSW— 

• + 8 • 


IREPEAT IF NOT DONE 

ICLEAR DISK BUFFER AREA 

IGO REQUEST FORMATTER IF MULTI CPU 

ERR 0R“STT1TE~?- 

1 GO ON IF NO 
IINITAILIZE DISKS 

1P OP R5 OFF TWE“STACK- 

I ERROR DURING PAST TEST? 

ICONTINUE IF NO 

“IRESET ERROR FLAG- 

^INCREMENT ERROR COUNTER 
1ESTABLISH TEST NO. INDEX 

“I AUTO SWITCH DESIRED?- 

ICONTINUE IF NO 


JJ200J3AUT0 I TURN AUTOSWITCH ON IF YES 

RO --1 MAKE VALID WCRDD INDEX OF "TEST-FTtTi 

8SYSCLRIBIT5jfiDCSR1 CLEAR FORMATIER 

ECC IIS THIS AN ECC CONTROLLER? 

GOTEST--1 RUN NORMAL TEST SEQUENCE TF NO- 


PASINC* INC 
TST 

-bed- 

JMP 

P INC 1 * TST 

-BNE- 

MOV 
TST 

-BEO- 

JMP 
BR 

I 

I 

003776 .=3776 

000000 HALT8* HALT 

013737—iKM 216—00123*—TMtWTrr-MOr- 

013737 001212 001232 TNINT * MOV 

000137 003532 JMP 


STNORGA(RO) 
STNORGCRO) 

' CURDSKiS TPDSK” 
PASINC 
CURDSK 

-TNINT- 

PASCNr 

TTYPUT 

PINC1 - 

PASS 

REPFL6 

TNINT A- 

PASCNTjRQ 

NONCON 

HALT8- 

BOOT 

HALTS 


IRUN EDD TESTS IF YES 
IRUN NORMAL TESTS IF NO 
“IHAVE WE TEST ED “ALL OF THE DTST5T" 
IGO ON IF YES 

IREPEAT TESTS ON NEXT DISK IF NO 


I INCREMENT PASS COUNT LOCATION 
IKFYBOARO? 

IGO ON IF NO- 

IGO TO PASS PRINT OUT IF YES 
IREPEAT? 

“IF I NISH UP-IF NO-- 

I SET RO TO PASS COUNT 

ioo we have a console? 

I END IT IF NO- 

ISPIT OUT RESULTS IF YES 
I END AT 4000 


I END IT HERE 

Si RtDSKrCtTRDSK-rSDT“UP~TIBST~DTSK~A S C URR E N T P I SIT 

STRTNjCURTN I SET UP FIRST TEST AS CURRENT TEST 

PARINT ICONTINUE REINITIALIZATION 


EMULATOR BOOT ROUTINE 


013700 001322 

013704 001232 


REBOOT* MOV 
MOV 


ERRFLGjRO 
CURTNjR4 


ILOAD ERRFLG INTO RO 
ILOAO ENDING TEST NUMBER 
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• 

8 

343 

344 

345 

004030 

013707 

001274 



HOY EHULATjPC 

1 CAN 1 T 00 ANYTHING 

1 

1 BOOT UP THE EMULATOR 

NOW 1 


(T 

346 






1 



1 

U— 

2 

347 










[I 

348 






I 





3*9 






1 


' 

© 

T 

350 






J 




6 

351 






1 

BUFFER CLEAR ROUTINE 

• 

8 

352 

353 

354 






1 

! 

1 




10 

355 






1 



• 

t; 

356 

357 


007012 




CLRCNT 

1 

*I0BUF5-<0DBUF-10> 1CLEAR COUNT 



358 









• 

14 

359 

004034 

004537 

015474 


CLRBUFt 

JSR 

R5*SAVE 

ISAVE CPU 


~ 

360 

004040 

012700 

044302 



HOY 

0ODBUF-1O*RO 

lUSE RO TO POINT 

(16 1 

3o 1 

004044 

□ 1 c7u 1 UU7uTZ 



MOV 

CCLRCNTjRI 

r05E~RT TO COUNT--- - -— 

• 

t; 

362 

004050 

006201 




ASR 

R1 

JMAKE USEFUL 



36 3 

004052 

0U502U 



CLRBIt 

CLR 

CRO>* 

ICLEAR MEMORY 



36 4 

004054 

005301 




DEC 

K1 

{ 0 EC RE HE NT C OUNTEH-- 



36 5 

004056 

001375 




8NE 

CLRB1 

{CONTINUE IF NOT ZERO 



366 

004060 

004537 

015510 



JSR 

RSjREST 

{RESTORE CPU 



367 

004064 

000205 




RTS 

R5 

1ANO" EX FT - 

• 


368 






1 




24 

369 






1 





'370 






1 




—' 

371 


007012 




CLRCNT 5 *! DBUF 5-<O0BUF-10> 



372 






I 





373 






1 

SEEK TTME out LOOP 

m 

•<i 

374 






1 



& 

375 






J 





376 







THIS ROUTINE ISSUES A SEEK TO HAXCTL IN CUNRcNv DISK 

• 


377 






1 • IT 

THEN ISSUES A RECALIBRATE *N USES A COUNTER TO 



378 






1 ESTABLISH A WAIT LOOP SIZE FOR TIMING A SEER • 


“ 

54 

h 379 






1 



o 

',5 

380 






1 





381 






1 





: U82 






1 



• 

18 

! i83 

004066 

004537 

015474 


SEKTIHt 

JSR 

R5# SAVE 

ISAVE CPU REGISTERS 


5 

384 

004072 

012701 

000003 



HOY 

03»R 1 

{SET UP MAXIMUM TIMEOUT LOOP 


40 

| ~ 385 

004076" 

004 537 016332 



JSR" 

R5 »D ISKI0 

TSET UF DISK SELECT 6TTS 

• 

'1 

| 3tt6 

004102 

004537 

004276 



JSR 

R5.RQUEST 

IREOUEST FORMATTER 


4; 

| 387 

004106 

010277 

174670 



MOV 

R2»30USH 

ISELECT DISK 


r 4 ~ 

i 388 

004112 

"000240 ~ 




"NOP 


{WAIT FOR SELECTION 

• 

44 

i 389 

004114 

0002*0 




NOP 




4 V 

390 

004116 

005777 

174670 



TST 

8DSTAT 

JOISK OUT THERE? 


46 

391 

004122“ 

"100044 




HBPL 

SEKER 

1EXIT NO 

• 

47 

392 

004124 

013777 

001044 

174656 


MOV 

MAXCYL;3DCYL 

{LOAD MAXCYL 


48 

393 

004132 

052777 

000002 

174640 


BIS 

OSEKCMD jai DC $R 

{LOAD SEEK COMMAND 



—- 394 

004140" 

005277" 

174634 



INC 

QDCSR ' 

J SET GO BI T 

• 

OO 

395 

004144 

012700 

177777 


SKLP1* 

MOV 

B-1*R0 

ILOAD LOOP COUNT 


F 

396 

004150 

000240 




NOP 


1 


r>v 

- 397 

0041 52 

105777 

174634 


SKLP t 

TSTB 

BOSTAT 

{SEEK DONE? 

• 

,61 

398 

004156 

100405 




BMI 

SEKOUT 

IEXIT IF YES 


!*> 

399 

004160 

005300 




DEC 

RO 

IOECREHENT SEEK LOOP 
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400 004162 001373 

401 004164 005301 

402 004166 001366 

'403 0TJ41 70 ^000421-- 

404 004172 012701 000003 

405 004176 004537 004276 

406 004 202 052777—00002S~ .1 7 45 7 0 

407 004210 000240 

408 004212 012700 177777 

409 004216—105777—174570- 

410 004222 100416 

*11 004224 005300 

“412 004 226 ~ 001373- 

413 004230 005301 

414 004232 001367 

-415 004234 005237 ~ 0U1322- 

416 004240 012777 000041 174532 

417 004246 004537 004276 

418 004 2 52 004 537 015510- 

419 004256 000205 

420 004260 012703 000003 

421 004264 - 160103--- 

422 004266 005203 

423 004270 010337 001310 

-424- - 

425 

4c6 

~427 - 

428 

429 

430 004274 00076T- 

431 

432 

433 -- 

434 

435 

436 ------ 

437 

438 

439 -- 

440 

441 

44 2--- 

443 

444 

— 44 5-----—--- 

446 

447 

44 8-- 

449 

450 

4 5 1----- 

452 

453 

454 ---- 

455 

456 004276 005737 001076 


BNE 

DEC 

BNE 

-BR— 

SEKOUTt MOV 
JSR 

-B IS~ 

NOP 

SEK0U2I MOV 

TExoirn t stb“ 

BMI 

DEC 

-BNE 

DEC 
BNE 
INC 
MOV 
JSR 
JSR “ 
RTS 
MOV 
"Sub ~ 
INC 
MOV 


SEKFRt- 

SEKBK: 


SKDON t 


SKLP 

R1 

SKLP1 

"SEKER- 

83*R 1 
R5 *R QUEST 


8 -ljftQ 

~aDSTAT~ 

SKOON 

RO 


JLOOK AGAIN 
iOECREMENT OUTER LOOP 
I GET OUT OF HERE? 


~S EK0U1- 

R1 

SEK0U2 

ERRFLO - 

8SYSCLRIBIT5 
R5jRQUEST 

R 5 * R E SI-— 

R5 

83 *R 3 

~R1iR3- 

R3 

R3 * T IMLP 


IRESTORE OUTER LOOP 

IRECUEST FORMATTER 

US SUE' RtCAL- 

J 

IRESTORE LOOP COUNT 

-JSEEK D0.1E? *- 

{EXIT if yes 
{DECREMENT IF NO 
“I L r OK A G AIN 
JOEC OUTER LOOP 
)LOAK AGAIN IF NOT DONE 
"J SOMETHING WRONG"CET OUT OF HERE 


,aOCSR {ISSUE SYSCLR 

{REGAIN FORMATTER 

-IRESTORE CPU REGS 

{AND RETURN TO CALLER 
{COMPUTE LOOPSIZE 

UNSURE LOOP 

{AND MAKE NUMBER PERM. 


BR----SEKBIt-rAKD-LEATE 


CONTROLLER REQUEST ROUTINE 


THIS ROUTINE REQUESTS COMMAND OF THE PHOENIX 
211 CONTROLLER IF THE MULTIPLE CPU OPTION IS 
"TNOPER ATION*- 


ROUESTt TST MULCPU IDO WE WANT THIS CONTROLLER? 





SMDIA #MAC 


MACRO V06-03 21-APR-78 0Qs02 PACE 5-8 


457 

458 

459 

004302 

004304 

004310 

0014 34 
005037 
105777 

001150 

174464 



BEO 

CLR 

TSTB 

RQEX 

intflg 

aocsR 

1 EX IT IF NO 

IRESET INTERRUPT FLAG 

100 WE HAVE CONTROLLER ALREADY? 

460 

004314 

1G0Q05~ 




BPL 

RQ2 

JREQUEST I? IT IF NO 

461 

004316 

032777 

000040 

1744 54 


BIT 

BBIT5,ODCSR 

I IS REQUEST SET? 

462 

004324 

OGUd 




BEO 

RQ3 

JEXIT if no 

46 3 

004326 

000426 




BR 

RQ1 

1 CHECK FOR ERROR "" " .... " 

46 4 

004330 

012777 

000100 

174442 

RQ2> 

MOV 

0INTON.9DCSR 

ISET INTERRUPT BIT 

46 5 

004336 

053777 

001102 

174434 


BIS 

MCPUjdOCSR 

JREOUEST 211 

466 

004 344 

004537 

”017342” 



JSR 

R5 j WA IT 

1WAIT FOR INTERRUPT 

467 

004350 

005737 

001150 



TST 

INTFLG 

lINTERRUPT? 

468 

004354 

001407 




BEO 

ROEX 

JEXIT IF NO 

469 

004356 

005037 

001150“ 



CLR 

intflg 

iCLEAR INTERRUPT FLAGlNOT _ A _ FUNCT10N~TT5TE0) 

470 

004362 

105777 

174412 



TSTB 

aocsR 

>00 WE HAVE THE 211? 

471 

004366 

100406 




BMI 

R01 

ICONTINUE IF YES 

4 72 

004 370 

005237” 

“001322“' 


“RTHTl 

INC 

ERRFLG 

>SET ERROR FLAG IF NO — 

473 

004374 

042777 

000136 

174376 

ROEXt 

BIC 

SFUNCjODCSR 

ICLEAR FUNCTION BITS 

474 

004402 

000205 




RTS 

R5 

(AND RETURN 

“475 

004404 “ 

005777 

““T74 370” 


“E01I 

1ST 

aocsR 

iERR OR IN FORMATTER? 

476 

004410 

100371 




BPL 

RQEX 

JEXIT IF NO 

477 

00 4412 

0*2777 

000136 

174360 


BIC 

0F UN CjSDCSR 

JLOOSE FUNCTION BITS IF YES 

” 478 

004420 

052777" 

UUUU41 1 


BIS 

05Y5CLR !BIT5j«DCSR lISSUE FORMATTER CrEARHERE 

479 

004426 

000240 




NOP 



480 

0044 30 

0137 77 

001102 

174342 


MOV 

HCPUiSOC SR 

JRESELECT FORMATTERS HAD IT ONCE) 

” 48 1 

004436 

000240 




NGP 


* 

462 

004440 

000240 




NOP 



483 

004442 

000240 




NOP 




484004444 0 00753 E R-R 0 E X" J'EXTTHE TTH E1T FAT 

485 I 


4o6 

”487" 

486 

4a9 

450.. 

491 

4*2 

-493- 

494 

495 

“496- 

497 

4*8 

“499- 

StiO 

501 

502 -- 

5U3 

5u4 

“505- 

506 

507 

“508—-“ 

509 

510 

“511-- 

512 

513 004446 


FWGRVPTT 


T-TJAN^77 


PROGRAM MANAGER 

- THEP R0GRA H“HANGER IS" USED T CnDTRTECT “ IN PUT FROM -- 

THE KEYBOARD READER•ONLY TWO DECISIONS ARE HADE IN THIS CODES 
1. TO WAIT FOR MORE INTERRUPTSCREADER) 

-2.TO ENTER~CQMM AND XINE” INTERPRETER.- 

ENTRY IS BY FORCING PC THRU RTI OR 
FY“A~SUB EOUTTNECAEr. - 


INVAITS 


I 
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514 004446 005737 001150 PMGRt TST 

515 004452 001034 BNE 

516 I 

51 ? --1- 

518 004454 000001 WAIT 

519 004456 000773 BR 

520 -I- 

521 I 

522 004460 004737 005346 PHIt JSR 

523 004464—005037—005530-CLR- 

5*4 004470 005037 005534 CLR 

525 004474 012737 007060 005526 MOV 

52 6 004 502—004 73 7—005134--JSR- 

527 I 

528 I 

529 004506—012737—00 7062-0055*6- PM G t i-MOV- 

5oO 004514 005237 005530 INC 

531 004520 005037 005534 CLR 

532 004524—004737—005134-JSR- 

533 004530 005037 005530 CLR 

534 004534 005037 005522 CLR 

535 - -- - ----1- 

536 i 

537 004540 000001 PH2i WAIT 

538 004542—0Q074t- 1 -~BR- 

539 i 

540 i 


INTFLG 
PM 3 


PHGR 


PCjCLI 

“NCR--- 

ECHOEM 

OQUESTjMSGADR 
PCjTTTOVT- 


U P R 0 MPT* H SGTtBIL 
NCR 

ECHOEM 

PCUTYOUT- 

NCR 

CIMOOE 


~PHGR 


I INTERRUPT? 

IGO SERVICE IF YES 


IVAIT FOR SOMETHING 
I 


I SEE IF REAL COMMAND 

TREST CR~INHIBIT- 

J RESET ECHO MODE IF SET 
I IF BAD RETURN HERE 
I OUT - PUT - A ?- 


7NOV A PROMPT- 

I SET CR INHIBIT 
IRESET ECHOEM IF SET 


IRESET CR INHIBIT 
UNSURE COMMAND MODE OFF 


IVAIT FOR INPUT 
1SE E ~VH A T I T'~TS 


541 004544—005737—005720- 

542 004550 001004 

543 004552 005037 001150 

5*4- 

545 004556 000770 

546 

547-- -...—... 

548 004560 000000 

549 

-5 50- 

551 004562 004737 004650 

552 004566 013737 005546 005746 

553 004574—005337—005746- 

554 004600 127727 0U1U2 000015 

555 004606 001317 

556 004610-005737—005522- 

557 004614 001003 

558 

559 --- 

560 004616 005237 005532 

5e>1 004622 000716 

5o2 -- 

563 004624 012737 005740 005526 

564 004632 005037 005530 

565 004636—005037—005534- 

566 004642 004737 005134 

567 

568 - 

5o9 004646 000207 

570 




“TST— 
BNE 
CLR 
]-- 

BR 

I 

-J- 

HALT 

I 


“TTTINT" 
PH4 

INTFLG 


PM2 


“AREA DER~TNTER1UJPT?- 

JSERVICE IF YES 
IRESET INTERRUPT FLAG 

“TAN0 CONS IOER THIErlNTERRUPT ' SPURIOUS” 
IVAIT FOR MORE 


I HALT IF NOT REAOER-BAD 


PH4I 


PM5l 


JSR 

MOV 

PCjTTYIN 

PPARMBjTTWORK 

IGO SERRICE AND ECHO 

ICHECK FOR CK 

DEC- 

CMPB 

BNE 

-T TVOR K '- 

3TTV0RK* OCR 

PMGR 

--JLOOK"AT - CAST DATA VORD- — 

IbAS IT A CARRIAGE RETURN? 

IGO ON IF YES 

tst— 

BNE 

1 

Cl KOBE 

PM5 

-TARE WE IN COMMAND MODE"? — 

ILEAVE IF YES 

INC 

BR 

REQFL6 

PHI 

1 SET REQUEST FLAG IF YES 
iSEE IF COMMAND 

1- 

MOV 

CLR 

DCFCODE* MSGAOR 

NCR 

JISSUE CINE FEED HERE 

UNSURE CR 

JSR 

I 

ECHOEM 

PCiTTYOUT 

-IRESET ECHtnrODE- 

IPRINT IT 

"I 

RTS 

PC 

IAND RETURN 











.0 


571 

572 

573 

574 

575 

576 
“577 

578 

579 
“58 0* 

561 

5tt2 

583" 

584 

585 


TTY INPUT ROUTINE 


THIS ROUTINE ACCEPTS INPUT ERON THE 


TYONTTG R~1TN0~S T WETTTt' IH AN AREA" FOR USE -~ — — 

LATER AS A COMMAND FUNCION OR AS A DISK/TEST PARAMETER. 

THE ONLY REQUIREMENT FOR OATA ENTRY 1$ THAT REGISTER 
R4~ P01NTS TO T HECOM M A N 0~6L 0 C K~U$E0~T0~0EfTNE~~ENTRY IJUFTERS” 
AND SPECIAL F UNCT IONS.THIS ROUTINE IS CALLED ONLY BY THE 
MONITOR INTERRUPT SERVICE COOE. 


© 

© 

3 

i ■. 

“ 

"586 1 

567 1 

588 1 

If. 

T. 1 

589 UU665ir^ 

590 

591 004654 

UU5<:5/ 

004537 

005554 

015474 

ITTINS 

INC 

1 

JSR 

ECHOEM 

R5# SAVE 

JSET ECHO MOOE FOR OUTPUT 

1SAVE CPU 



19 

592 




1 




• 


593 004660 

005737 

001150 


TST 

INTFLG 

I INTERRUPT FLAG SET? 



594 004664 

001002 



BNF 

TTZ 

160 ON IF YES 




595 004666 

UUU137 005336 


JHF 

TTBAU 

1ST0P IF NO 


o 


596 




1 





24 

597 




1 





?z 

598 00 4672 

UU5U3 f U0115U 

112 * 

ecu 

I NT FUG 

TRT5ET" FTJTG IF SET 


9 


599 




I 





71 

600 




1 






oOl 004676 

0U5737005720 


TST 

TTYINI 

UIN Pli T~ FL A IT'S E T 7- 


© 

- 

■9 

602 004702 

001002 



BNE 

TTZZ 

160 ON IF YES 



V 

603 004704 

000137 

005336 


JMP 

TTBAO 

ISTOP IF NO 




604 




1 




© 


o05 




1 




r - ; 1 

L s ~ 

606 004710 

005037 

QU5720 

TTZZi 

CLR 

TTYINT 

ITESET IF YES 


.'34 

fcO 7 




1 




© 

* 

608 




1 






609 004714 

005737 

005536 


TST 

TTYACT 

1 ARE WE ON A LINE? 


1 

610 004720 

001005“ 



BN E 

111 

I YES SOP BOFFTirTRTT - 


© 

'~T 

611 004722 

013737 

005544 005546 


MOV 

PARMBjPPARMB JSTART input at beginning of 

BUFFER 


7. 

612 004730 

005237 

0U5536 


INC 

TTYACT 

1AND SET LINE ACTIVE FLAG 



40 

613 




T 




© 

V 

614 




l 





4i 

615 004734 

117700 

000764 

TTH 

MO VB 

STKBjRO 

IF ETCH REAOER WORD 



43 

616 004740"" 

005277 

000756 


INC 

atKs 

1SET READER ENABLE 


9 

44 

617 004744 

142700 

000200 


BICB 

RZOOjRO 

1 LOSE PARITY BIT 


13 

| 618 004750 

001003 



BNE 

TT2 

JCONTINUE PROCESSING 

IF NOT NULL 

U 7 

^ 619 004752005037 005536 


~~CLR 

TTYACT 

~ PRESET ACTIVE STATUS' 


9 

47 

620 004756 

000207 



RTS 

PC 

1AND LEAVE 



71 

621 




1 






622 




I 




9 


623 




I 





:>1 

624 004760 

123700 

005732 

TT2* 

CMPB 

CONCjRO 

IIS IT A *C ? 




625 004764* 0014^4 r 



BIO 

"TTB 

Iir YES OUTPUT FT 


9 


6*6 




I 



• 


7T 

627 




l 





o 









MDlAftMAC 
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628 

629 004766 

630 004772 

123700 

001450 

005734 

TT3* 

1 

CMPB 
BEO • 

CONU*RO 

TT9 

IIS IT A CONTROL U ? 

1 IF YES PRINT IT 

631 




1 



632 




1 



633 




1 



634 004774“ 

123700 

“003736 


CMPB 

RUB»RO 

-IIS IT A RUBD0T7 

635 005000 

001412 



BEO 

TT7 

IRUB IT OUT IF YES 

636 005002 

110077 

000540 

TT4 * 

MO VB 

R0,3PPARHB 

ILOAD INPUT WORD 

"637 005006“ 

_ 005237“ 

005 54 6 


INC 

"PPARHB 

TAD30ST POINT ER FOR NEXT ENTR"Y 

638 




1 



6i9 




I 



64 0 - 




1 



641 005012 

000240 


TT5* 

NOP 


ITEMP PATCH 

642 




1 



64 3 




r 



64 4 




i 



645 005014 

004737 

005134 

TT6* 

JSR 

PCjTTYOUT 

1 IF NOT ECHO CHARACTER 


646 

647 

648 005020 

649 005024' 
65 0 

oil 


652 

653 

654 
~65 5 

656 

657 
65 8 
65 c 
660 
661 
662 

663 

664 
o65 
666 
6C 7 
668 
6o9 

-670 

671 

672 

673 

674 

675 
6 76 

677 

678 
6 79 
680 
681 

"682 

683 

684 


005026“ 

005034 

005036 

00 50 44- 

005050 

005056 

005062 

005066 

005072 

005076 

0051 02 


QU4537 015510 TT6A* 

000207--- 


02373 ?—005544—0 0534~6 —TT7: 
001771 

012737 007066 005526 

0053 37—005546- 

117737 000472 0U7067 

005037 007070 

005037 — 005534- 

005237 005530 

004737 005134 

005037 005530- 

000746 


I 

JSR 
-R TS“ 
i 
I 

CMP- 
BE 0 
MOV 
DEC" 


RSjREST 

-pc- 


iRESTORE CPU 
-TAND RETURN — 


PK*HB JPPARMB“ 

TT6A 

8SLHMSG* MSGADR 
-PPARHB- 


"TTS ’THTS THFTTRSTTKATTACTERT' 
1EXIT IF YES 

JPOINT TO MESSA6E ADDRESS 


HOVB aPPARMBjSLHHSG+1 

CLR SLHMSG+2 

CLR-ECHOEh-- 

INC NCR 

JSR PCjTTYOUT 

CLR-NCR - 

BR TT6A 


TP 0 INT “TO EN7R Y~TTF“rO N C E R N- 

ILOAD CHARACTER FOR DELETION 
ILOAD TERMINATOR 
PRESET ECHO MODE” 

J SET CR INHIBIT 
iPRINT MESSAGE 

“JRSET NCR - 

I AND EXIT 


I , 

005104 

005112 

012737 

0004Q3 

005732 

005526 

TT8« 

MOV 

BR 

BCONC »MSGADR 1L0A0 CONTROL C MESSAGE 

TT10 JAND GO ON 

ADDRESS 


0051 14 

012737 

005734 

005526 

TT91 

i 

I 

MOV 

BCONUjMSGADR ILOAD CONTROL U MESSAGE 

ADDRESS 


00 5122 

005037 

005536 


TT10 * 

I 

1 

CLR 

TTYACT IRESET ACTIVE FLAG 

* 


005126 

005037” 

005534 



CLR 

ECHOEfT* IRESET ECHO MODE 



005132 

000730 




BR 

l 

TT6 1 AND GO ECHO 



' .. " - “ .. .. ... ' - " .. l 

1 

1 

1 ---- ---■'.. 1 

» 1 

l 






i 

rTYUUTiPil2-UEC-77 








I 

I 

TTY OUTPUT ROUTINE 







*>n i/intnnb 


nutnu IUO-UJ tl-ATR-fO UUIUC rAbt 5-U 


u 


685 

686 

687 

688 

689 

690 
“691 ' 

69 2 

693 

694 

695 
6V6 

~6S7' 

698 

699 

700 

701 
7G2 

“703" 

704 

705 


THIS ROUTINE CONTROLS THE OUTPUT TO THE 
CONSOLE OEVICEtEITHER AN ECHO CHARACTER 
"F4T0M "THE KEYBOARO OR A COMPLETE MESSAGE FROM 
A COMMAND* 


CALLING SEQUENCEK 


’OR" 


JSR PCaTTYOUT 
-JSR~ 


FCjTT08 - 


R4 


ADORESS OF COMMAND BLOCK 


© 

Vi 

-/ 

706 

707 

708 

' 005T34 
005140 
005144 

005037 

005037 

UT5474 

001150 

0U5716 

-IT Yu'U T! 

vjsr 

CLR 

CLR 

-R3TSAYE- 

INTFLG 

TTOINT 

iSAVE CPU REGISTERS 

IRESET INTERRUPT FLAGS 

IINCLUOING PRINTER 



"709 





1 



9 


710 





1 





711 





1 





712 

005150" 

005737“ 

005534““ 

IT02 t 

1ST 

~ ECHO EH 

iE cho modf? 

9 

T “ 

713 

005154 

001407 



BEO 

TT05 

IPRINT STRAIGHT LINE IF NO 


— 

714 





I 





715 





1 



Q 

u 

716 





I 




v 

717 

005156 

005737 

005536 

1103» 

1ST 

TTYACT 

1 END OF INPUT? 


~ 718 

U05162" 

001452 



BEO 

~TT01.»" 

IPRINT~CE j CF ~IFHf ES 

© 


719 





I 




VI 

7*0 





I 




•*.1 

721 





I 



© 


722 

005164 

013702 

005546 

1104 t 

MOV 

PPARM8jR2 

1L0A0 CHARACTER ADDRESS 


jj, 

723 

005170 

005302 



DEC 

R2 

1 MAKE ACCURATE ADDRESS 


31' 

*724 

0051 72" 

000402“ 



• B r 

“ TT06 

iSTART' PRINT" PROCESS ' 

• 

18 

725 





1 




1* 

726 





1 




« 

727 





J 



m 


728 

005174 

013702 

005526 

TT05I 

MOV 

MSGADR«R2 

1POINT R2 TO MESSAGE ADDRESS 


4? 

1 729 





1 




73 

! - 730 





i 



9 

- 

44 

721 





J 




4S 

732 

005200 

005046 


TT06* 

CLR 

-CSP) 

IDRA6 CPU STATUS OONN 



- 733 

005202“012740 

~C0S210~ 


MOV 

BTTOTT^CSF) 

1 AND "FAKE”'INTERRUPT 

9 

47 

734 

005206 

000002 



RTI 


IRTI TO LOAD PROCESSOR STATUS VORO 


4n 

7^5 





1 




r— 

- 736 





1 



• 

737 





I 

* 


ITl 738 

005210 

012777 

000100 

000510 TT071 

MOV 

HINTONTPS 

JENABLE INTERRUPTS 



739 

00 5216 111277 000506^ 


MCVB 

CR2 ) idTPB 

TPRINT~tHARACIER 

• 

VJ 

740 

005222 

004 537 

017342 


JSR 

R 5 j VA IT 

IWAIT FOR INTERRUPT 


•>4 

741 





1 
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74 2 

743 

744 
-74 5 

746 

747 
“748 

749 

750 
“751 

752 

753 

754 

755 

756 

757 

75 8 

759 

760 

761 

762 

763 

764 

765 
7 c 6 
7o7 

768 

769 

770 

771 
7 72 

773 

774 

775 

776 

777 
-778 

779 

780 
-781 

782 

783 

784 

785 

786 
-787 

788 

789 
-790 

791 
79 2 

793 

794 

795 
-796 

797 

798 


005226 

005737 

001150 

TT08* 

TST 

INTFL6 


1010 HE INTERUPT? 

005232“ 

005234 

“001441 
005037 

001150 


—beg 

CLR 

1 

TTBXD 

INTFLG 


ibunfclrilNt.*S HR01TC Sckan 

JRESET INTERRUPT FLAG 

005240 

005244 

005246“ 

005252- 

005256 

005737 

001434 

005716 

TT09 * 

I 

TST 

BEO 

TTOINT 

TTBAD 


JWAS IT A TTOUT INTERRUPT? 

> GET OUT IF NO 

—QQ5037~ 

121227 

001422 

005716 


CLR 

1 

1 

-TTOINT-- 


“1 REST 'OUTPUT INTERRUPT FLAG 

000015 


_ CM PB 
BEG 

I 

C R2)* OCR 

TT015 


TDID HE DO A CR~? 

IPRINT LINE FEED IF YES 

005260 

121227 

000012 


J 

J 

ChPB 

(R2)j»LF 


1 HOW ABUOT A LINE FEEO? 

005264“ 

—0014 03~ 



BED 

I 

1 

TT011 


7EXtT“TF“YES 

005266 

005272 

005737 

001403 

005534 

TT01Q* 

TST 

BEO 

ECHOEH 
. TTOIc 

1 ARE WE 

IN ECHO NODE? 

>KEEP PRINTING IF NO 

j 

1 

J 

UU jCf A 

005300 

UU4 J J 1- 

000207 

U1731U 

nun r 

RTS 

) 

PC 


TRtMURc CPU R cbTaTcRa 

iEXIT ROUTINE 

005302 

005304- 

005306 

005202 


TT012* 

r 

i 

INC 

R2 


1P0INT TO NEXT DATA ENTRY 

“105712 

001334 



— TSTB 
BNE 

1 

(R2) 

TT06 


"TOIO VE HIT A NUtt YET? 

IPRINT NEXT IN LINE IF NO 

005310 

012702 

005742 

T T013 1 

1 '* 

1 

MOV 

BCRC0DE»R2 


JPOINT R2 TO CR ASCII 

- ------ i 

I 

1 

UU3014- 

005320 

005322 

UUj7 J1 UUj33U 

001365 

000726 

n U T«r* 

1 5 1 

BNE 

BR 

HCK 

TT011 

TT06 


riNHlHiT CR? 
iEXIT IF YES 

IPRINT CR IF NO 





1 

I 




- uicruc U03T4U 

005330 005037 005536 

005334 000767 

-TTOtSr- 

MOV 

CLR 

BR 

- U LF CODEjIT? 

TTY ACT 

TT014 

fiRESET 

J P 0 INI TO LINF ‘ FEEimJIIE 

INPUT LINE NODE(SET OR NOT) 

>AND GO LINE FEEO 

J 

J 

005342 

uod ruo —uuuuuz 
004537 003342 

110AUs 

“ADO 

JSR 

JTZjSP 

RSjTSTCTL 


JFTa ^ta ck 

IEXIT 
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799 1 

800 1 

801 1 

802 




l 




803 




1 




804 




l 

COMMAND LINE 

INTERPRETER 


805 




i 




806 




l 




807 




1 


6-JAH-77 


808 




I 




809 




i 

THE CLI IS CALLEO BV THE PROGRAM HANA6FR 


810 




l 

TO SEARCH THE 

COMMAND TABLE FOR A POSSIBLE MATCH 


8 11 




1 

OF A LINE JUST INPUTED AND A TABLE ENTRY. IF A FUNCTION IS 


812 




l 

IS FOUND jIT 

IS EXECUTED VIA A SUBROUTINE JUMP TO 


813 




l 

THE ASSIGNED 

ADDRESS IMMEDIATLY FOLLOWING THE ASCII 


814 




l 

DEFINITION IN 

THE COMMAND TABLE 


815 




l 




816 




i 




^17 "005366“ 

' 006237"" 

"005522 

cm 

INC 

CIHODE 

1 SET COMMAND MODE 


818 




1 




819 




1 




8Z0 00 53 52 012702 

“005636 

CITS 

MOV 

BCHDT6YR2 

iPOINTER 2“ TOnrCTORTSS OF COWHAND TABXl 


821 005356 

013703 

005544 


HOV 

PARHB*R3 

IPOINT R3 TO FIRST CHARACTER 


822 005362 

000240 



NOP 


ITEMP LOC. 


823 005364001403 



BEO 

C14 

1 EX IT IF YES 


824 




1 




825 




J 




826 005366" 

005712 


CTTt 

TS1 “ 

(R2 } 

TEND OFHCDMHaND TABLE 


827 005370 

001011 



BN E 

CI6 

160 ON IF NO 


828 




1 




829 




I 




630 005372 

000240 


CI3: 

NCP 


1 TEMP LOCATION 


831 




* 




832 




i 




833 005374 

005037 

005522 

C14t 

CLR 

CIHODE 

1 RESET COMMANO MODE 


©34 005400 

005037 

005534 


CL R 

ECHOEM 

IRESET ECHO MODE 


855 005404 ' 

“005037 

"005532 


CLPKtOFLG 

IRESET REQUEST FLAG " ” 


856 005410 

U002U7 



RTS 

PC 

1 RETURN TO FROFRAh HANACER TO 


837 






1PRINT INVALID CCMHANO 


838 




i 




8 j9 




j 




840 005412 

000240 


CIS i 

NOP 


ITEMP LOCATION 


841 




1 




8 it 2 




1 




843 005414 

021322 


CI6* 

CMP 

(R3)*(R2)+ 

JHAVE HE FOUND A COMMAND 


©44 








845 005416 

001402 



BEO 

C18 

160 00 IT IF YFS 


8«6 




I 




©47 




i 




848 005420 

005722 


C17 * 

TST 

<R2 ) ♦ 

1 INCREMENT TABLE POINTER 


849 005422 

000761 



BR 

C12 

IANO TRY AGAIN 


810 " 




1 




©31 




1 


— 


652 005424 

062706 

000002 

CI8* 

ADO 

02,SP 

IFIX STACK 


853'005430 

011203“ 



MOV 

(R2T7R3 

IPOINT TO COMMAND ADOtFEO 


6:4 005432 

000113 



JhP 

(83) 

1 AND EXECUTE 


6:5 




1 







o 
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856 

857 

858 

859* 

860 

861 

862 

863 

864 

865 

606 

607 
868 

869 

870 
671 

872 

873 
"874 

875 

876 

877 

878 

879 
"880 

681 

8o2 

-883 

b&4 

8b5 

886 

687 

688 
869 
690 
591 

“8 V 2 
893 
694 
“895 
8 V6 
897 
- 898 

899 

900 

901 

902 

903 

904 

905 

906 
-907 

908 

909 
-910 

911 




.... 

4 

I 

1 COMMAND 

TABLE 






1 

1 THIS TABLE IS THE 
1 FUNCTIONS ACCEPTED 

COMPLETE COMMAND TABLE FOR 

BY THE CONSOLE MONITOR. 


iTHt ORIGIN OFtTCHr UNuTTUN FOLLOWS THEASCl 

4 REPRESENTATION OF THE COMMAND* 

I 

005434 

107 


i 

CMOTB* .ASCII /G/ 



4START TESTING 


005435 
00 54 36 

015 ' 
010064 


• BYTE 15 
•WORD RUN 

4 



XCR~XaOE 

4 G 


005440 

005442 

104 

007740 

113 

I 

•ASCII /DK/ 

•WORD OISKIN 



JDISK PARAMETERS 
} OK 


005444 

005446 

124 

007176 

123 

1 

•ASCII /TS/ 

•WORD TESTP 



4 TEST PARAMETERS 

4TS 


005450 
00 54 52“ 

lOo 

124 

t 

.ASCII /FT/ 



4F0RMATTER PARAMETERS 


007072“ 


•WORD FMTTR 

1 

I 



4 F! 


0054 54 
005456 

12& 

010126 

-122- 

•ASCII /PRT 
•WORD PRINT 

1 



-XPRINT PR0GRFS8- 

4 PR 


005460 

005462 

104 

010676 

101 

i ...... 

.ASCII /DA/ 

.WORD DATE 



4ENTER DATE 

4 DA 


• 

005464 

123 

103 

4 

4 

•ASCII /SC/ 



4SCOPE MODE 


005466 

; 005470- 
> 005472 

"011236 


•WOROSCOPB 

4 

1 



r~sc-:- 


“106- 

013240 

- m - 

• Ascrr /ro/ -- 

• WORO FMTDK 

1 



-TFOR HAT'TOMM ATTO- 

J FO 


) 

1 005474 

110 


4 

4 

•ASCII /H/ 



4HELP COMMAND 


005475“ 
! 005476 

> 

01 5 
013652 


•BYTE 15 
•WORD HELP 

4 



-—-1 H 

4 


; 005500 
> 005502 

124 

012030 

105 

4 “ 

•ASCII /TE/ 

•WORO TTERR 



1 TEST ERROR CONDITIONS 

ITE 


i 

> 005504 

103 

117 

4. -" 

4 

•ASCII /CO/ 



ICONTINUE COMMAND 


) UU5 5U6— uiysut 


• WOR& X0NTT4-- 

4 

4 



4 

* 







W wu-uj fci-nTR-fO UU«U£ rA bt 3-16 


>U-i 


© 


© 


© 








.N 


j- 

I; 

R 


913 

914 

915 
“916 

917 

918 
“919 

920 

921 
7922 

923 

924 
“92.57 

926. 

;; 9 . 2 : 7 ;: 
7924 '" 

929 

930 
~93T: 

932 

; 933 

“934“ 
935 
934 
“"937" 
938 


005510 122 

005512 013564 


122 


005514-120“ 

005516 011640 


"1133“ 


005520 000000 


964 
9‘5 • 
956 
95 7 
"958 

959 

960 
961" 

962 

963 
“964 

905 

906 
"967 

968 

969 


005716 000000 

005720—000000" 


005722 177560 


TTOINTt 

TTTMr 


TKS* 


ASCII /RR/ 
WORD RGREAD 


IREGISTER READ COMMAND 
1 RR 


A8CTI~7PT/" 

WORD PASS 


jf>ASS COUNT PRINTOUT 
J PC 


WORD 0 


COMMAND BLOCK 


“T81S CUNTR01 BLOCK CO N T AIN S ILt- 

INFORMATION NECESSARY TO PERFORM ALL INPUT AND 
OUTPUT FUNCTIONS ALL WELL AS FLAG CERTAIN 


"P A8 ATTETE R ST~D U RTN 6~'A T E S TT NTT" COWHAND#"" 


E 

939 005522 


CONBLI 



E 

.940 005522 

000000 

CTKCfDTET 

• WORD U 

1 CDWfmu HODETlAl 


941 005524 

000000 

TSTACTl 

.bORO 0 

ITEST ACTIVE FLAG 

E 

942 005526 

000000 

MSGADR1 

•WORD 0 

JNESSAGE ADDRESS FOR TTY OUT 

r"i 

943 005 530 OOOOUO 

NCR < 

•UORO~U 

~ TINHIBIT CR FL 

>9 

I 9*4 005532 

000000 

KEOFI.Gi 

•WORO 0 

ICL I REQUEST FLAG 

if ' 1 

1 945 005534 

000000 

ECHOEMt 

•WORD 0 

1 ECHO MODE TTY 

I” 

! 946 005536 

OOOOUO' 

' TTYACT: 

•WORD 0 ~ 

ITTY ACTIVE MODE 


947 005540 

000000 

NUMBER > 

•WORD 0 

INUMBER MODEL INPUT) 

E 

9*8 005542 

000000 

TRASH: 

•WORD 0 

1 SKIP HEADING FLAG 

E 

ta 

E 

- 949 005544 

" 005 550 

PARMBs 

• WORD TTWJF ” ' ~~ 

1 input buffer for tty --- - • 

950 005546 

951 

005550 

PPARHBs 

•WORD TTBUF 

1 

IPOINTER FOR TTY BUFFER 

F 

954 005550OUOOOO 

- TTBUFf 

•WORD 0 

~ 1START OF BUFTFR 

,38 

i ?53 

005716 


•=• ♦ 1 00 • 

IBUFFER SIZE*100• 


OFFSETS IN CONTROL BLOCK 


WORD 0 
WORD 0 


I TTY INTERRUPT FLAG 
“TT TY1NTERR UP T“TO^~TTN PTTT'J" 


WORD 177560 


IKEYBOARO READER STATUS REGISTER 


a. 
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005724 177562 

005726 177564 

005730 177506 

005732 0000C3 

005734 000025 

“005736—000177" 
005740 000012 

005742 000015 

005744 000000' 

005746 000000 

005750 000000 

005752 000000“ 

005754 000000 

005756 OGOOOO 
00576^-000000 
005762 000000 

005764 QUOOUQ 
005766-000000- 


005770 "GOST'S?—OOttSD" 
005774 00*237 005720 


10ERRT— 
TTWORKt 
T ST I NT* 


•WORD 177562 !KEYBOARD READER BUFFER REGISTER 

•WORD 177564 1PRINTER STATUS REGISTER 

•WORD 177566 JPRINTER BUFFER RE6ISTER 

“I- ? --- 

CCNCt .WORD 3 JCONTROL C 

CONU * .WORD 25 JCONTROL U 

R UB * - • W 0R 0 "177-f RUB~~OUT-- 

LFCOOE* .WORD 12 JLINE FEED 

CRCODE * .WORD 15 JCARR I AGE RETURN 

HALT--JCRASH* IF"T70“ETTROR--- 

• WORD 0 J TEMP LOCATION 

•WORD 0 JSAVE LOCATIONS FOR ACTIVE TEST INTERRUPT 


HALT- 

•WORD 0 
•WORD 0 
•WORD 0 
•WORD 0 
•WORD 0 
•WORD 0“ 
•WORD 0 
•WORD 0 
•WORD 0 


M SE VT - INC— 
INC 


TTY INPUT SERVICE ROUTINES 


-itrTFtG- 

TTYINT 


JSET READER INTERRUPT FLAG 


006000 005777 177716 

006004 000411 


TS1* TST 
BR 


I ERRORS? 

JIGNORE THEN NOW 


006006 005237 001322 

006012—00504 6- 

006014 005066 177776 

006020 012766 005744 177774 


006026 000002 



006030 005737 005524 

006034-001774- 


006036—1 27737-177662—005732 

006044 001405 


J 

INC ERRFLG 

-CLR--CSP>-- 

CLR -2<SP> 

MOV U I0ERR#-4(SP) 

-_ r -r 

J 

RTI 

j 

J 

TST TST ACT 

-B EtT—-TS2~- 

J 
J 

—C M P B——a T K BtCON 


TST ACT 

—TS2“- 


JSET GENERAL ERROR FLAG 

-JFORCE CPU“L~EVECTDOWN- 

JFORCE CPU LEVEL DOWN 

JAND POINT PC TOERROR ROUTINE 


lEXIT HERE 


JCURRENTLY TESTING? 
-IEXIT~TF HOT- 


— rls lr - K -CONTROITX- 

JSET UP TO CANCEL TESTING 



006046 005037 001150 

006052 005037 005720 

006056—000763- 


INTFLG 

TTYINT 

~TS2- 


JRESET INTERRUPT FLAG 
J 


006060—005037 005524“ 

006064 010037 005750 

006070 012700 005750 


tstath- 

ROiTSTINT 

OTSTINTjRO 


"I R ES ET - ACTnTE"TtTG- 

J START SAVING 

JLOAO SAVE ADDRESS FOR CPU 








SMDIA«MAC 
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006074 005720 

006076 010120 

"006TD0—010220- 

006102 010320 

006104 010420 

006106 010520- 

006110 011610 


TST CRO)♦ 

MOV R1#(R0)+ 

I 

h 0 V R2TCKTJT* 

MOV R3j(RQ)+ 

MOV R4jCRO)+ 

"MOV-R 57 (R OX* 

MOV (SP)jCRO) 


IPOIN TO R1 ENTRY 
ISAVE CPU 


ISAVE RETURN ADDRESS 




006112 005737 005522 

006116 001343 


006120—005066 177776“ 
006124 012716 004446 

006130 005037 005534 

006134 ”000734- 


“006136 005237 0057 T6“ 

006142 005237 001150 


006146 005777 177554 

006152 100005 


006154 005237 001322 

006160 005046“- 

006162 012746 005744 


006166 000002 


D SETT" 


10S21 RT! 



C IMOOEI 
TS2 


“2CSFJ 
8 PMGRj(SP> 
ECHOEM 
TS2- 


"TTOINT" 

INTFLG 


ERRFLG 

-cspj- 

01OERKj-(SP) 


006170 012700 000060 

"006174—012720—005770" 
006200 012720 000340 

006204 012720 006136 

006210~012710—000340" 


TTSTARt MOV 06O*RO 


MOV 0540j(RO)+ 

MOV 0TTOSEV#CRO>+ 

m o v-034 arc r 07 - 

I 


IIN COMMAND NODE 
JEXIT IF YES 


f AND RETURN 

tano~rti- 


TSTTWI H T ElTTTNTERTlOPr'FTXG* 
I SET GENERAL INTERRUPT FLAG 


JERRORS? 

lEXIT IF NO ERROR 


I SET GENERAL ERROR FLAG 

1F0RCE CPO'ITVEL DOWN- 

I POINT PC TO I/O ERROR SECTION 


IEX IT HERE 


JPOINT TO VECTOR AREA FOR 

IKEYBOARD_ 

TUJAB~R5ADER K0UYiNE ADDR" 
IL0AD LEVEL C7> 

I LOAD PRINTER ROUTINE 
~J LOA D “LEVEL ~C7>- 





IA • MAC 
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1084 006214 005037 005522 

1065 006220 005037 005534 

1086 006224 005037 005530 

1087 006230—005037—005524- 

1088 006234 005037 005532 

1089 006240 005037 005720 

1090 00624 4—005037“005716- 

1091 

1092 006250 012777 000100 177444 

109 3 006256 012777“ 000100—T7744T2" 

1094 006264 005277 177432 

1095 

1096 006270—005737—005542- 

1097 006274 001402 

1098 006276 000137 004506 

1099 ------- 

1100 006302 

1101 

1102 - 

1103 006302 012737 005742 005526 

1104 006310 004737 005134 

110 5 006314 012737~ 005740—005526“ 

1106 006322 004737 005134 

1107 

1108 --- 

1109 006326 012737 006424 005526 

1110 006334 004737 005134 

1111 006340 012737 - 006507—OU5526" 

1112 00634c 004737 005134 

1113 

1114 -- 

1115 006352 012737 005740 005526 

1116 006360 004737 005134 

1117 006364 004732 005134- 

1118 

1119 006370 012737 006603 005526 

1120 006376—004737—005134- 

1121 

1122 006402 012737 005740 005526 

1123 006410—004737-005134- 

1124 

1125 

1126 006414—00473 7—005134- 

1127 

1128 

1129 006420—000137-010676- 

1130 

1131 

H32-—- 

1133 

1134 

1 1 3 5- 

1136 

1137 

1138 --- 

1139 

1140 006424 040 040 040 


TRSHT 


TRSH1: 


P2MSG* 


CLR 

CIMODE 

IRESET COMMAND MODE 

CLR 

ECHOEM 

(REST ECHO MODE 

CLR 

NCR 

IRESET CARRIAGE RETURN INHIBIT 

CLR 

TSTAZT~ 

iRESEmnCST ACTIVE MODE ‘ " "" " "" 

CLR 

REOFLG 

IRESET REOUEST FLAG 

CLR 

TTYINT 

IRESET INTERRUPT FLAG 

CLR 

TTOINT 

1BOTH IN AND OOPUT 

i 

MOV 

OIOOjhTKS 

1 SET INTERRUPT ENABLE 

MOV 

fl1OOj STPS 

IFOR READER AND PRINTER " " ~ 

INC 

1 

am 

I ENABLE READER 

TS1 

TRASH 

1 SKIP ALL THTS BALONEY?- 

BEO 

TRSH1 

1 NO PRINT IT 

JhP 

PMG1 

J YES WAIT FOR INPUT 

I 

J 

MOV 

0 CRCODE> MSGAor 

iSET UP FOR CLEAN SCREEN 

JSR 

pcjTtyout 

JISSUE CR 

MOV 

ULFCODE jMSGA DR 

-INOW ISSUE LTNETEEO 

JSR 

J 

PCjTTYOUT 

J 

J 

MOV 

0P2MSG# MSGADR 

1ENTER OUTPUT MESSAGE ADDRESS 

JSR 

PCjTTYOUT 

JPRINT HEADING 

MOV 

nSTRMSG jMSGAOR 

JUNOER LINE HEADING 

JSR 

i 

PC jTTYOUT 

THERE 

T ” 

MOV 

0LFCODEjMSGADR 

JPRINT 2 LINE FEEDS HERE 

JSR 

PCjTTYOUT 

1 

JSR 

- PCjTTYOUT 

J 

MOV 

0P3MSG>MSGADR 

INOW TELL PEOPLE ABOUT ANSWERS 

J S R~ 

J 

MOV 

PCjTTYOUT 

1 

BLFCODEjMSGADR 

1 ONE LINE FEED HERE 

" J S R—” 

PCjTTYOUT 

1 


I 

I 

3 S R. —~P CTT TTOU T-T-- 

I 

I 

J M F - DATS -- —f ASK"FOR DATA" N'Oi- 

JPROGRAM MANAGER 
I 

T --—---—- 

I 

I 

1 -“---•----- 

I DIAGNOSTIC HEADING MESSAGE 

I 

T -- 

; 

•ASCII / PHOENIX 211 DISK CONTROLLER DIAGNOSTIC / 






9-<U 



TYPE H <CR> FOR HELP/ 
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1155 

1156 

1157 

tits 

1159 



1160 

—M6t- 

1162 

1163 

—11 64 -'- 

1165 

1166 

—1167- 

1168 

1169 

— 1170- 

1171 006640 010046 

1172 006642 010146 

—1173-006644—010246- 

1174 006646 005037 

1175 006632 013701 

—1176 006656—005000- 

1177 006660 111102 

1178 006662 162702 

—1179 006666—100417“ 

1180 006670 022702 

1181 006674 0024 14 

118 2 006676 00610a 

1183 0067UO 103412 

1164 006702 0061 UO 

—118 5 006704- 1034IQ- 

1186 006706 006100 

1187 006710 103406 

— 1168 006712 -060200 

1189 006714 105721 

1190 006716 121127 

—1191 006722- 001404“ 

1192 006724 000755 

1193 006726 005237 

—1194 006732-000402- 


006750 

005544 


000060 


000010 


000015 


006750 



52 



1195 

1196 

1197 006734—01Q037 —GQ675* 

1198 

1199 

1200 006740—012602- 

1201 006742 012601 

1202 006744 012600 

1203 006746—000207- 

1204 

1205 006750 000000 

1206 - 

1207 006752 000000 

1208 

A 209- 

1210 

1211 


ASCII NUHBER CONVERSION 

THS ROUTINE CONVERTS AN ASCII NUHBER 

TNTO OCTAITVOKMATS- 

THE NUHBER TO BE CONVERTEO IS LOCATED STARTING 
AT INPUT BUFFER “PARHB" AND IS ENDED 
3T“0ETECTING TT CR~ WORD-- 

NO CHARACTERS LARGER THAN A 7 ARE ACCEPTED 

"A NO ' I FA BAD “CH A RAX T ER~~TS~ R ECET VEBl- 

THE FLAG "BADNUM■ IS SET• 

THE OCTAL NUHBER IS LOCATEU~IN -OTATA' l, ~n- 

EXIT 


OCTAL! HOV ROj-(SP) 

HOV R1*-(SP> 

-HOV-R2j-CSP)~ 

. CLR BADNUH 

HOV PARMBjRI 

-CLR-~RU- 

COCTIt MO VB (R1 ) jR2 

SUB JJ60jR2 

-BHI-COCTER — 

CMP 010,R2 

BLT COCTER 

-ROL-RO- 

bCS COCTER 

RCL RO 

-~BCS-COCTER “ 

ROL RO 

BCS COCTER 

-ADD - R2,RQ- 

TST8 CR1 ) ♦ 

COCTDN i CMPB (R1)> SCR 

-—— BEO— COCEX — 

BR CGCTI 

COCTER! INC BADNUH 

-BR-CEXIT- 

! 

1 

eOCEX-l—MOV- ROjDATA- 

1 

I 

-CExm —hov- 

HOV CSP)♦jRI 

MOV CSP)**R0 

-RTS-PC"- 

I 

BADNUH* •BORO 0 

-1- 

DATA! •WORD 0 

! 

-~I- 

1 

1 


ISAVE ROjRI jR2 

I 

J 

ISTART CLEAN 

JPOINT TO INPUT BUFFER 

-IttR R0- 

1FETCH CHARACTER 
JLOSE ASCII PART 

1 LEA VE IF"“ERROR- 

!SEE IF GREATER THAN 7 
1 LEAVE IF YES WITH ERROR 
JSHIFT" DOWN THREE~BITST01T 
10VERFLOW = ERROR 
I 


I 

IL 0 A 0 FI N1SH ED CHA R A CT ER 
!LOOK AT NEXT CHARACTER 
ICARRIAGE RETURN? 

1 EXIT~TF YES- 

I 

1 SET BAD NUHBER FLAG 
TAND LEAVE-- 


TLO A 0 ~ GO 0 D ~ROTTBER 


—--TRETOAO REGS^ 

i 

I 

-JANTrTEXVE— 

IBAD DATA WORD FLAG 


ICONVERTED ASCI TO OCTAL WORD 
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1212 

1213 

1214 
"1215“ 
1216 
1217 
1218“ 

1219 

1220 
1221 “ 
1222 

1223 

1224 

1225 

1226 
1227 “ 
1228 

1229 

1230 

1231 

1232 

1233 

1234 

1235 

1236 

1237 

1238 

1239 
12*0 

1241 

1242 

1243 

1244 
12*5 
1 c4 6 

1247 

1248 

1249 

1250 

1251 
12:2 

1253 

1254 

1255 

1256 

1257 


OCTAL TO ASCII CONVERSION ROUTINE 


THIS ROUTINE CONVERTS AN OCTAL NUMBER TO IT«S 
ASCII EQUIVILENT• 


THE NUMBER TO BE VORKED ON SHOLO 





1 

1 

THE NUMBER 
THE OUTPUT 
AND A NULL 

TO BE“ CON VER TED~[ S IN irtfTfT” -- - -————- 

GENERATED WILL BE IN OUTBUF AREA 

WILL TERMINATE STRING* 

006754 

010146 


I 

i 

ASCII! MOV 

Rli-CSP) 

ISAVE R1jR2*R3 

006756" 

'010246 


MOV 

R2#-(SP> 

1 

006760 

012746 

000005 

MOV 

1 

85#-<$P) 

ISET COUNTER 

00676* 

012701 

TJ1057S- 

MOV 

boutbufvri ' 

iPOTNY TO BUfFER AftlTA 

006770 

000241 


CLC 


1CLEAR CARRY BIT 

006772 

006103 


RCL 

R3 

•SHIFT CARRY IK 

006774" 

006103" 


ROL 

R 3 

UNTO BIT 0 

006776 

010302 


MOV 

R3#R 2 

JLOAD INTO R2 

007000 

006003 


ROR 

R3 

•RETURN CARRY INTO R3 

007002" 

0*2702 

T7777S- 

BlC 

81777767112“ 

I LOOSE GARBAftOE 

007006 

062702 

000060 

ADD 

060«R2 

1 MAKE ASCII 

007012 

110221 


MO VB 

R2j(R1 )♦ 

tLOAO INTO BUFFER AREA 

! 007014 

006103 " 


CASCIT RCL 

"R3 

iNOW SHIFT HALC'eTTESHTN ~ 

007016 

006103 


ROL 

R3 

! 

007020 

006103 


ROL 

R3 

1 

007022 

006103" 


ROL 

R3 

! 

007024 

010302 


MOV 

R3»R2 

ILOAD INTO R2 FOR CONVERSION 

007026 

006003 


ROR 

R3 

IRETURN CARRY BIT INTO R3 

007030 

042702 ' 

177770- 

BIC 

#17777D7iTZ“ 

ILOOSE GAfiBAftGE AGAIN 

1 007034 

062702 

000060 

ADO 

860/R2 

(MAKE HALF BYTE ASCII 

007040 

110221 


HO VB 

R2#(R1)♦ 

(LOAD IN OUPUT BUFFER 

007042 

"005316 ~ 


DEC 

(SP) 

•DECREMENT SHIFT COUNT Fit 

: 007044 

001363 


BNE 

CASCI 

>GO ON IF MORE 

; 007046 

005011 


CLR 

(R1 ) 

ISET NULL FOR OUPUT FLAG FINISH 

, 007050 

"005726“ 


TST 

(SP> + 

IF IX STACK 

007052 

012602 


MOV 

(SP)**R2 

IRES TORE R2 REG* 

> 007054 

0126U1 


MOV 

CSP)*#R1 

1 AND R1 


1258 1 

1259 1 

1260 - 


l 


1261 


l 


12o2 


I Ml SC • OUTPUT MESSAGES 


1263" " 


I 


12o4 


! 


1265 007060 

077 

QUEST! *ASCII /?/ 


1266 007067- 

000 

•BYTE 0 


1267 007062 

052 

PROMPT * .ASCII /«/ 

- 

1268 007063 

007 

•BYTE 7 
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IIA.HAC 


1269 007064 


000 


•BYTE 0 








9 


9 


6 

1270 

1271 

007066 

134 


• EVEN 

SLHHSGt .ASCII 

/\/ 


rr 

12/2 




l 



2 

1273 

007067 

000 


• BYTE 

0 


3 

1274 

007070 

000000 


• WORD 

0 



T275 




.EVEN 


1 

5 

1276 




i 



6 

1277 




1 



7 

1278 







8 

1279 




1 

CONTROLLER PARAMETER COMMAND 


9 

1280 




I 



rr 

1 281'" 





THE-CONTRTJLLER'COWHAND ALLOWS 

The operator ~ 

— 

1282 




l 

TO CHANGE SEVERAL CONTROLLER ORIENTED COMMANDS 

12 

1283 




1 

THERE ARE 5 CHANGES l 


13 

1284 




I 



’4 

1285 




I 



15 

1286 




I 

1.DCSR OR BASE AOORESS 


18 

^ 1287" 





- 2.INTERRUPT VECTOR 


,u 

1288 




) 

3.ECC OPTION 


— 

£ 

1 2t>9 




I 

4.MULTIPLE CPU OPTION 


19 

Inyo 




I 

5•AUTO-SWITCH OPTION 



1291 




1 



1 

1292 




l 




1 293 




J 



:>3 

1 nV4 

00 7072 

005037 

005532 

FMTTRt CLR 

REOFLG 

1RESET REQUEST FLAG 

— H 

Uli 

1295 

007076 

005037 

005524 

CLR 

TSTACT 

IRESET TEST ACTIVE 

i25 

L 1296 

00 7102^ 

005237 

005522 

INC * 

CIMODE 

"T5ET CCMHAHD MODE 

i 

1297 

007106 

004537 

015474 

JSR 

R5 jS AV E 

ISAVE CPU 


1 2y 8 

007112 

012700 

002054 

HGV 

DDCSMSG.RO 

>RO=HESSGAE ADDRESS OF AOORESS 


1 n99 

007116 

0127Ut 

000002 

< HO v 

U2 jR 1 

JFIRST ENTRY C0UNR~«~2 


1300 

007122 

012702 

001070 

HOV 

0DCSRA.R 2 

>R2 = ENTRY AREA 

F 

1301 

007126 

005237 

005540 

INC 

NUMBER 

1 SET NUMBER FLAG 

r - ■ 
! 

! 1302 

00 71 32 

0047 37 

011 7502 

JS R 

PCiLOADIN 

1 ENTER P 'S ' 


1303 

007136 

005037 

005540 

CLR 

NUMBER 

1RESET NUMBER FLAG 

33 

1304 

007142 

012700 

002060 

HOV 

cdecgsm.ro 

)LOAD NEW MESSAGE 

34 

'"1305 

00714 6 

~U 12 702“ 

001074 

.MOV 

JJECC jR2 

IAND NEW DATA AREA 

35 

1306 

007152 

012701 

000003 

MOV 

C3.R1 

ILETTER C0UNT=3 

36 

1307 

007156 

004737 

0U7502 

JSR 

PC.LOADIN 

>ENTER YES/NO DATA 

3/ 

1- 1308 

007162~ 

005037“ 

0U5522 

CLR 

CIMODE 

—IRESET COMMAND MODE 

38 

1309 

007166 

004537 

015510 

JSR 

R5.REST 

jRESTORE CPU 


f 1310 

.... . -- . . _ 4 

007172 

000137 

004506 

JhP 

PMG1 

! WA11 FOR SOMETHING ELSE 

40 

1311 




i 




1312 




i 



42 

1313 

4 74# 




I 




1315 

1316 

1317 

1318 

1319 
- 1320 " 

1321 

1322 
132 3" 

1324 

1325 


TEST PARAMETERS 


THE TEST PARAMETER COMMAND ALLOWS 
THE OPERATOR TO ENTER 8 TEST PARAMETERS 


1.STARTING TEST NUMBER 

-?SEN01NG~TE$T-NUMBER- 

3.STARTING ORIVE NUMBER 
4.ENDING ORIVE NUMBER 
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9 

s 

1326 

1327 

1328 




1 

1 

t 

5. CONTINUOUS TESTING NODE 

6. REPEAT ON ERROR MODE 

7.INHIBIT pass printout 


pi 

1329 

1330 

1331 




1 

1 

1 

8.INHIBIT~ERR0R printout - 


‘ 4 i 

1332 




1 



•"H 

1333 007176 

004537 

015474 


TESTP* JSR 

R5.SAVE jSAVE CPU 



1334 007202 

005237 

005522 


INC 

CIMOOE 1 SET COMMAND HOOE 



1335 007206 

0*3727 001232 

"000045" 

CMP 

CuRTN»B{"5 JDID kE FORMAT LAST? 



1336 OC7214 

001005 



BNE 

TESTP1 1 GO NO IF NO 



1337 007216 

0U5037 

001212 


cm 

STRTN jIF YES RESET 


! i, 1 

13->8 007222 

012737 000030 

“0OTTTO - 

MOV 

B30.SRTnr JSET OLD DEFAULTS IF YES 


•' ;1 

1339 007230 




xesTpii 




1340 007230 

005037 

005524 


CLR 

TSTACT JRESET TEST ACTIVE 


' • i ■ 

1341 007234 

"005037 

00 55 32 


CLR 

REQFLG jESET REQUEST FLAG 


O' 

13*2 007240 

012700 

001356 


MOV 

BTSTADR.RO JR0=MESSA6E AODRESS 



1343 007244 

012701 

U00004 


HOV 

84.R1 JR1=8 OF ENTRIES 


1 , s j. 

1344 007250 

012702 

001210 


MOV 

8SRTTN.R2 jR2=tNTRT AREA 


9 

1345 007254 

0U5237 

005540 


INC 

NUMBER • JSET NUMBER FLAG 



1346 007260 

004737 

007502 


JSR 

PC.LOAOIN 3 100 IT 


it* 

1347 007264 

005037 

00 5 5 4 0 


CLR 

NUMBER JRESET NUMBER FLAG 



1348 007270 

012701 

000005 


MOV 

85.R1 jRELOAD FOR 5 ENTRIES 



1349 007274 

012700 

001366 


MOV 

BTSTBDR.RO JLOAO NFk MESSAGE 


_■■ ■ 

"1350 007300 

"012702 

001220 


MOV 

BREPFLG. R<£ JANO ANSkE ADDRESS 


9. 

1351 007304 

004737 

00 7502 


JSR 

PC.LOAOIN JFETCH THOSE FLAGS 



1352 007310 

005037 

U0 55 22 


CLR 

CIMOOE JRESET COMMAND MODE 


* 

1353 007314 

000137 " 

004506 


JMP 

PHG1 JkAIT FOR UORK 


• - 

1354 




1 



i .' 

1355 




1 




1356 007320 

040 

111 

" 116 

^INWSG* •ASCII / INHIBIT PASS C OlHJTPR INTOUT ?Y OR N/ 


9;;; 

007323 

110 

111 

102 





00732 o 

111 

124 

040 





007331 

* “120 

101 

123“ 




9 7 

007334 

123 

040 

103 





007337 

117 

125 

116 





007342 

124 

040" 

120“ 




• 7 

007345 

122 

111 

116 





007350 

124 

117 

125 


• 



007353“ 

124 

0 7 7 

040 “ 




•’i 

00735o 

131 

040 

117 





007361 

122 

0*0 

116 




40 

- T357 007364 

- COO - 



•BYTE 0 



#TT 

1358 0073o5 

040 

111 

116 

EIN“$6 J .ASCII 

/ INHIBIT ERROR PRINTOUT? T OR N/ 


|«i 

007370 

110 

111 

102 


' 


1 

‘ "007373 

111 

- 124“ 

040 




u 

007376 

105 

122 

122 


. 


,4b. 

0Q74U1 

117 

122 

040 




! ««! 

“007404“ 

120 

-122* 

111 





007407 

116 

124 

117 




! 4 "i 

007412 

125 

124 

077 





007415“ 

040 

131 

D40 




•l 

007420 

117 

122 

040 





007423 

116 







-r359"007424 

000“ 



- .BYTE 0 



® i 

1360 007425 

040 

123 

113 

CGEMSG* •ASCII 

/ SKIP ON ERROR (TESTS 31.32 ONLY) ? Y OR N / 



007430 

111 

120 

C40 





o 
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JBBlA*ttA C 



007433 

007436 

007441 

007444 

007447 

007452 

007455 

007460 

007463 

0074 60 " 

007*71 

007/74 

007477- 

007500 


•BYTE 0 
• EVEN 


THIS SUBROUTINE IS USED BY SEVERAL MONITOR 
COMMANDS TO HANDLE INPUT FROM THE KEYBOARD* 

"THE—EXPECTED" DATA fS IN~TWO”~FORMSTONE TS- 

AN OCTAL NUMBER AND THE SECOND IS EITHER 
A *Y * OR AN a N“* ANY OTHER INPUT 

-WILL BE IGNORED*UPON ENTRY THE FLAG *NUMBER*~TTU$1- 

BE SET IF THE INPUT DESIRED IS TO BE IN OCTAL FORM* 


CALLING SEQUENCE* JSR PCjLOADIN 


RQ s MESSAGE ADDRESS 
R1 s fl OF EXPECTED DATA LINES 
-R2=ADDRES$ OF DATA tOCATI0NS~ 



—--000040" 

007502 012037 

007506 005037 

007512—005237- 
007516 004737 

007522 005737 

007526—001415- 
007530 011203 

007532 004737 

007536— 012737 
007544 004737 


005526 

005534 

005530- 

005134 

005540 


006754 

0105 74-0055 

005134 


-"SP A C E-4 0- 

LOADINX MOV (RQ)+jMSGADR 

CLR ECHOEM 

-INC””——NCR- 

JSR PCjTTYQUT 

TST NUMBER 

- -“TED --LD1 A —--- 

MOV (R 2)jR 3 

JSR PCjASCII 

-MOV—-BOUTBUFjTlSCTOfl 

JSR PCjTTYOUT 


--rSPACE~DETlKTTTON - 

IPOINT TO MESSAGE ADORESS 
JRESET ECHO MODE 

--1SET NQ CP" FLAG --- 

I TYPE QUESTION 
IPRINT DEFAULT? 

-JGO NO IF NO ---“ 

1SET UP TO PRINT IF YES 
IMAKE ASCII 

—-—ILOAD OUTPUT BUFFER- 

IOUTPUT IT 


007550-012737- 
007556 004737 


000040—0T05T4 
005134 


"MOV-USPACEi DUTBt 

JSR PCjTIYOUT 

I 


~JENCLODE SPACE 
IPRINT IT 
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007562 004737 004446 


LDIAt 


PC*INWAIT 


ICOLLECT ANSWER 



007572 042703 000200 

007576 020327 000015 

00 7602—001013- 


0PaRmB#R3 
0BIT7*R3 
R3#0CR 


IFETCH FIRST ENTRY 
ILOSE PARITY BIT 
ICARRIAGE RETURN? 
ICO ON IF NO 



007604 005722 — 

007606 012737 U05740 005526 

007614 005037 005534 

007620 “0U4737~005T34- 


007624 005301 



TR2T?- 

CLFCODE *MSGAOR 

ECHOEM 

PC# TTVOUf 


JDEFAULT answer 
I ISSUE LINE FEEO HERE 
1RESET ECHO NODE 
IPRINT IT 


IDECREMENT entry number 


007626 

001325 


BNE 

LOADIN 

I00 ANOTHER 

007630 

000207 

LOEXt 

RTS 

PC 

iRETURN HERE 

007632 

020327 000105 

LD3l 

I 

I 

CMP 

R3#01Q5 

IIS IT AN "E" 


007636 “001774“ 


TETXIT TF“TES 


007640 005737 005540“ 

007644 001423 

007646 004737 006640 

00 76 52" 005737—006750“ 

007656 001413 


“NUMBER- 

L07 

PCtOCTAL 


TE X P IZ1THT N UMB WXT 
ICHRCK IT IF YES 
I 

TGDOD?- 

ICO ON IF YES 


007660 012737 007060 005526 L05t 

007666 005037 005534 

007672 005037“ 005530- 

007676 004737 005134 

007702 024042 

007704"“000676- 


OQUESTjMSGADR 

ECHOEM 

NCR 

PCiTTYOUT 
-( RO)#-C R2) 
“LOADIN 


ILOAD ADOR OF ■?■ 
JRESET ECHO MODE 
TRESErTR INHIBIT’ 

I 

IRESET POINTERS_ 

I TRY IT AGAIN 


007706 013712“ 

007712 000734 


TENTER-DATA WORI 
!AND CO ON 


007714 020327 000131 

007720 001002 

007722 005212- 

007724 000727 


R3#0131 
L010 
TR2 > 
LD2 


I SEE IF 
I IT IS A 

TSETTFLTC’TrTE 

IANO GO ON 


007726 020327 000116 

007732 001352 

007734—005012-- 

007736 000722 


L010* 


R3# 0116 
LD C 
TRZT 
L02 


IIS IT AN "N* 

I IGNORE IT IF NO 
TR ES£E“FLAG"TF~YI 
IANO GO ON 
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DISK INPUT COMMAND 


USED IN TESTING THE PHOENIX 211* 

THE FOLL OWING ENTRIES ARE ALLOWED* 

1.MAXIMUM SECTOR 
2*MAXIMUM HEAD 
3*MA XI MUM CYT INDElt 
4.WORDS PER SECTOR 


REOFLG 

TSTACT 

"FCHOEH- 

CIMODE 
R5,SAV E 
tJDiSKP#iro" — 
134,R1 

SMAXSECjRE 

NUMBER -- 

PCjLOADIN 
NUMBER 

"CIMODE- 

MAXHOjMAXHED 
87 jR 2 

"MAXHED- 

R2 

OISKHD 

' WPSECjPOSWP 
POSWP 
R5#REST 
PMG1- 


IRESET REQUEST FLAG 
JRESET TEST ACTIVE 

-1R E S ET E C HO~M OD E-- 

I SET COMMAND MODE 
ISAVE CPU 

--iR0 "XS~A'DDR ESTT 0F MESSAGES - 

IR1 s NUMBER OF ENTRIES 
_IR2=PARAMETER^ADDRESS_ 

I ENTER DATA 
JCLR NUMBER FLAG 

-IRESET COMMAND - MODE 

IF IX HEAD SELECTION 
1 SHI FT 

--—ISHIFT-- 

I 

IREPEAT UNTIL DONE_ 

IMAKE POSITIVE WORDS PER SECTOR 
JRESTORE CPU 

-rWAIT FOR NEXT~STUFF- 


“"CO'COHMXNO-- 

THE GO COMM AND IS A VERY SI MPLE FUNCTION* 

AND DISK/CONTROLLER VALUES ARE CORRECT* 

A JUMP TO TEST EXECUTIVE IS THEN PERFORMED 


REOFLG 

"CIMODE- 

TSTACT 
STRTNj 845 
-RUN1- 


IRESET REQUEST FLAG 

~T- 

I SET TEST ACTIVE FLAG 
1 DIO WE JUST DO A FORMAT? 

“1 ~ G0"~0 N~I F ~ N 0- 


STRTN 

TT30 iCTPTN- 


I DEFAULT TO TEST 0 

nr a nit end“w rnrnso— 
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1519 010122 000137 003044 

1520 

1521 

"1522- 

1523 

1524 

1525 - 

1526 

1527 

15 28— 1 - 

1529 

1530 

1531 -- 

1532 

1533 

1534 - 


JHP TSTART JSTART TESTING 


PRINT PROGRESS COHMANO 

—THlS"”CORHXFflrTR^NTS~TffEnruftRE’NT"~TESt "PR06RE$S— 
OF THE PHOENIX 211 CONTROLLER.THE VALUES OUTPUTEO 
ARE THE FOLLOWINGS 


1535 

1536 




1 

1 

1.PASS 

2 .PASS 

COUNT 

DEFINITION 

(STARTING AND ENDING TEST) 

153T 




1 

3.CURRENT TEST 


1538 




1 

4«ERR0R 

COUNT 


1539 




1 

S.OATfc 



1 54 0 




1 




1541 




1 




1542 




1 




1545 




1 




1544 010126 

004537 

015474 

PRINTS 

JSR 

R5#SAVE 


ISAVE CPU 

1545 010132 

005037 

005524 


CLR 

TSTACT 


.IRSET TEST ACTIVE 

1546 010136 UU5237 

005522"” 


TNX 

CrKODE 


lSET~CffMMAHD' mode 

1547 010142 

005057 

005534 


CLR 

ECHOEH 


JCLEAR ECHO HOOE 

1548 010146 

005037 

00 55 32 


CLR 

REOFLG 


1RESET REQUEST FLAG 

15*9 01015? 

012737 010334 

~0D5525 

MOV 

sPNTMSCThSOAOR - 


ILOAD PRINT HEAOING 

1550 010160 

004737 

005134 


JSR 

PC # T TT OUT 


JPRINT IT 

1551 010164 

012737 

005740 

005526 

HGV 

8LFCODE# MSGAOR 


ILINE FEED 

1552 010172 ~ 

004 737 

005134 


JSR 

PCiTTYOUT 


I 

1513 010176 

004737 

005134 


JSR 

PC.TT10UT 


1 

15 54 




1 




155 5 




i 




1556 010202 

005237 

005530 


INC 

NCR 


1 INHIBIT CR 

1557 010206 

012737 

002045 

005526 

MOV 

8DTE.MSGaOR 


JPOINT TO OATE MESSAGE 

"1558 010214 

004737 

005134 


““JSR 

PC> TTTOliT 


I P PINT "DATE s 

1559 010220 

005037 

005530 


CLR 

NCR 


IRESER CR INHIBIT 

lioO 010224 

005037 

005524 


CLR 

TSTACT 


IRESET TEST ACTIVE 

1561 010230 

012737 

011222 

005526 

"“HOV 

XDATEmjMS ga OR 


1 POINT TO ACTUAL DHTE - — 

1562 010236 

004737 

005134 


JSR 

PCjTIYOUT 


JPRINT DATE 

1563 




1 




'1564 ‘ 




* 




1165 010242 

012737 

005740 

005526 

MOV 

slfcooe.msgadr 


JPRINT LINE FEED (2) 

1566 010250 

004737 

005134 


JSR 

PC.TTTOUT 


J 

1567~010254’ 

004737D05134 - 


“JSR 

PC.TTVOUT 


1 

1568 




1 




1569 




I 




~1570 ~010260"~ 

“0045370T310* 


JSR “ 

K5jPOUI 


l"PRTNT“TESrT "PARAMETERS^ 

1571 010264 

010322 



• WCRD 

PRMSG 


ITEST MESSAGES 

1572 010266 

010306 



• WORD 

PROATA 


ITEST P»S 

1573 -010270 - 

000005 - 



iwoRir 

5 


JNUMEFR OF'MESSAGES 

1174 




J 



■ . 
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010272 005037 005522 

010276 004537 015510 

010302 000137 004506 


CLR CIMOOE 

JSR R5» REST 

JMP PHG1 


{RESET COMMANO MOOE 

{RESTORE CPU 

(DO SOMETHING ELSE 


DATA TABLE OF LOCS FOR PRINT COMMAND 


010306 001236 

010310 001212 

010312—001210- 

01031a 001232 

010316 001322 

010320—000000- 


PRDATA > .WORD PASCNT 
•WCRD STRTN 

-.WOR D~STPTN 

.WORD CURTN 
•WORD ERRFL6 
- i U OR D O- 


(PASS COUNTER 
(STARTING TEST NUMBER 
"TENDTNGTES T THJKBtR 
(CURRENT TEST NUMBER 
(ERROR FLAG 
“(WHO KNOWS? 


PRINT COMMANO MESSAGES 


010322 010403 

010324 010434 

010326—010464“ 
010330 010514 

010332 010544 


PRMSGt 


.WORD PASHSG 
.WORD T1MSG 
“.WORD—T2HSG— 
•WORD CMSSG 
•WORD ERCNTM 

“(--- 

( 


(PASS COUNT MESSAGE 
(STARTING TEST MESSAGE 

TENDING TEST HFS5AGE- 

(CURRENT TEST MESSAGE 
(ERROR FLAG MESAGE 






010334- 

010337 

010342 

010345 

010350 

010353 

010356“ 

010361 

010364 

01036 7“ 

010372 

010375 

010400 

010402 

010403 

0104 06“ 

010411 

010414 

010417“ 

010422 

010425 

010430“ 

010432 

010434“ 

010437 

010442 


.ASCII f 


“PROGRESE“ 


•BYTE 0 

123 PASHSGi .ASCII /PASS COUNTER 


•BYTE 0 
• EVEN 
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010445 

010450 

010453 

-010456' 

010461 
1612 010463 
T6T3“~01 0464' 
010467 
0104 72 

-010475“ 

010500 

010503 

-010506" 

010511 
1614 010513 
“1615-010514" 
010517 
010522 

-010525 

010530 

010533 

-010536 

010541 
1616 010543 
T61T 010544" 


_ • B YTE 0 

107 

040 

“123--— 

116 

102 

“040--—--- 

•BYTE 0 


•BYTE 0 

“12 2 ERCN TITT TA ST IF7 


010547 

117 

122 

040 


010552 

040 

040 

040 


010555 

106 

114 

101 


010560 

1U7 

040 

040 


010563 

040 

040 

040 


010566 

040"" 

040~ 

040 


010571 

075 

040 



010573 

000 



•BYTE 0 


“1619 

1o20 

1621 

“1622 “ “ 
1623 010574 


000000 

010676 


OUTBUF* 



WORD 0 
*•♦100 


lOUTPUT BUFFER ARE <TTY> 
I 


DATE COMMAND 


THE DATE COMMAND ENTERS THE DATE 
INTO A MEMORY BUFFER FOR LATER USE 


1641 010676 

1642 010702 


004537 

005037 


015474 

005532 


DATE* JSR 
CLR 


r5j save 

REOFLG 


ISAVE CPU 

IRESET REQUEST FLAG 





DIA.MAC 


MACRO V06-03 21-APR-78 00*02 PAGE 5-31 


1643 

1644 

1645 

1646 

164 7 

1648 

1649 

1650 

1651 

1652 

1653 

165 4 
165 5 

1656 

1657 

165 8 

1659 

1660 
1661 
1662 
1663 

166 4 
1665 
1006 

1667 

1668 

1669 

1670 

1671 

1672 

1673 

1674 

1675 

1676 

1677 

1678 

1679 

1680 
1661 
1682 

1683 

1684 

1685 
168 6 
1687 
1668 

1689 

1690 

1691 

1692 

1693 

1694 
U95 

1696 

1697 

1698 

1699 


010706 

005237 

005522 



INC 

CIMOOE 

! SET COHHAND NODE 


010712 

005037 

005534 



CLR 

ECHOEH 

JRESET ECHO HODE 


010716 

012737 

002024 

005526 

DTI » 

MOV 

COTAORjMSGADR 

1POINT TO MESSAGE ADDRESS 


010724 

005237 

005530" 



INC 

NCR 

TS ET~CR" INHIBIT 


010730 

004737 

005134 



JSR 

PCjTTYOUT 

IPRINT "DATE* 


010734 

005037 

Q05530 



CLR 

NCR 

JRESET CR INHIBIT 


010740 

004 73 7 

004 446 



JSR 

pc j i Ny a i r 

jyAIT FOR RESPONSE 


010744 

013702 

005546 



MOV 

PPARMBj R 2 

JLOAD ENDING DATA ADDRESS 


010750 

013703 

005544 



HOV 

PARHBjR3 

JLOAD STARTING DATA ADDRESS 


010754 

1 o 0 3 0 c 




SUB 

R3 #R2 

JCOHPUTE LENGTH OF DATE 


010756 

020227 

000012 



CMP 

R2j0 12 

111 CHARACTERS? 


010762 

001027 




BNE 

0T5 

IPRINT ■?■ IF NO 


0107 64 

012700 

011154 



MOV 

CM ON THjR 0 

1 POINT TO MONTH TABLE - 


010770 

0137U2 

005544 


DT2» 

MOV 

PARMB»R2 

JLOAD FIRST CHARACTER 


010774 

010201 




HOV 

R 2 jR 1 

iSET UP R1 TO POINT TO DATA 


010776 

062 7U1 

000003 



ADD 

03jR1 

IFIRST DATE LETTER IS THE 







) 


I FOURTH CHARACTER RECEIVED 


011002 

012702 

000003 



HOV 

03#R 2 

JLOAD MONTH COUNT 


011 006 

111003 



~DT3j 

MO YB 

( R0 ) #R 3 

JLOAD TABLE ENTRY 


011010 

120311 




CMPB 

R3j(R1) 

JIS IT A LEGAL ENTRY? 


011012 

001404 




BEO 

DT4 

1 LOOK AT NEXT IF YES 


011014 

060200 




ADO 

R2 j RO 

JUPDATE MONTH TABLE ' 


011016 

105710 




TSTB 

(RO) 

1 END OF MONTHS? 


011020 

001410 




BEO 

DT5 

IGO PRINT ■?■ 


011022 

0007 62 




BR 

I 

J 

DT2 

J TRY AGAIN IF NOT 


011 02 4 

020227 

~OOOOOT“ 


DT4"* 

CMP" 

RTynr 

FLAST CHARACTER? 


011030 

001416 




BEO 

0T6 

J STORE DATE IF YES 


011032 

005200 




INC 

RO 

JCHECK NEXT IF MORE 


0110 34 

"005201 




INC 

R1 

IUPDaTE DATA POINTER 


011036 

005302 




DEC 

R2 

JDECREMENT CHARACTER COUNTER 


011040 

000762 




BR 

DT3 

ICHECK THIS ONE 


011042 

012737 

007060 

005526 

DT5l 

1 

I 

MOV 

0QUEST *MSGAOR 

JLOAO •?• ADDRESS 


011050 

~005037“ 

005534“ 



CLR 

ECHOEH- 

JRESET ECHOEH MODE 


011054 

005037 

005530 



CLR 

NCR 

JRESET CR INHIBIT 


011060 

004737 

005134 



JSR 

PC»TTYOUT 

JPRINT IT 


011064* 

000714 




BR 

j 

i 

DTI 

ISTART OVER 


011066 

013700“ 

“00 5544 


or 6 t 

-MOV 

PARKB/RO 

jRO DATA BUFFER ' 


011072 

012701 

000011 



MOV 

01 1 p R1 

JR1=0AI A COUNTER 


011076 

012702 

011222 



MOV 

0OATBUF#R2 

JR2=0ATE RESIDENCE 


011102 

—112022 



—DTTi 

MOVB 

CR 0) ♦ j CRIiXF' 

jLOAD DATE 


011104 

0C5301 




DEC 

R1 

IDECREMENT COUNTER 


01 1106 

001375 




BNE 

DT7 

JCONTINUE IF NOT DONE 


0111 Id 

1U5012~ 




CL RB 

J 

l 

CR2) 

JINSURE PROPER XUPUT ' 


011112 

012737 

007062 

005526 


-j 

MOV 

a PR 0 MPT* MS GA OR 

JSET CR INHIBIT 


011120 

005037 

005534 



CLR 

ECHOEH 

JREST ECHOEHODE 


1)111 24 

—005237“ 

"^005530“ 



-1 N C- 

NCR 

I SET CR INHIB IT” 


011130 

004737 

005134 



JSR 

PC# TTYOUT 

IOUT PUT PROMPT 


011134 

005037 

005530 



CLR 

NCR 

JRESET CR INHIBIT 
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1700 

1701 

1702 

1703 

1704 011140 005037 005522 

1705 011144 004537 015510 

1706 £ri1T50—000*137—006446“" 

1707 

1708 

1709 "- 

1710 

1711 

1712 - 

1713 

1714 

1715 --- 

1716 011154 112 101 

011157 106 105 

-011162-113- 101 — 

011165 101 120 

011170 115 101 

-011173—-112-125“ 

011176 112 125 

011201 101 125 

-011204-123-1 05 

011207 117 103 

011212 116 117 

-011215-104-”105“ 

1717 011220 000 

1718 

3719- 

1720 

1721 

1722 - 

1723 

1724 011222 

172 5 "011222—000000- 

1726 011236 

1727 

1728 -- 


0T10* 




CIMODE 
R5jREST 
PMGR 


iRESET COMMAND MODE 
fBRING BACK CPU 
100 SOMETHING ELSE 


MONTH TABLE FOR FINDING CORRECT DATE 


MONTH* .ASCII /JANFEBMARAPRMAYJUNJULAUCSEPOCTNOVDEC/ 


•BYTE 0 
• EVEN 
I 
I 
I 


DATE BUFFER CHOLDS CURRENT OATE IN ASCII) 


DATFWx 


•=•♦10. 

1 

J 

1 

I 

"1-- 

I 

1 


DEBUGGING PURPOSES.IT ALLOVS THE OPERATOR TO 
CHOSE THE FOLLOWING VALUES IN HIS SCOPR LOOP* 


U TYPE OF COMMAND 
2«STARTING DUSH ADDRESS 
“3.STARTTNG“CYLTNDERTDCTL") ADDRESS 
4«WORD COUNT <2*S COMPLEMENT) 


Subroutine (oxfer)!if T theSontroller 00 !^ not^^^ 

COMPLETE THE COMMANOjTHE NORMAL WAIT ROUTINE WILL 







TERMINATE THE OPERATION. 


THE OPERATION IS ERROR FREE«THE OPERATOR MUST 
STOP THE PROCESS WITH A CONTROL »C* OR BY THE 
XO N SO L r H ALT~ ICETi- 


XIMODE- 

REOFLG 

CSCOADRjRO 

"NCR -- 

USCB LTPjR2 
C 4 j R 1 

R2*R 5 - 

(R3) ♦ 

R1 

$C1 - 

NUMBER 
84 *R 1 

PCjLOADTN— 


I S ET X QKHA N D ~M0D1E- 

IRESET REOUEST FLAG 
JPOINT TO QUESTIONS 

I LOAD TEMPORARY DATABUFFER 
I SET UP TO CLEAR ENTRY BUFFER 


ICLEAR SPOT 
JUNTIL DONE 

I SET NUMBER INPUT FLAG 
I SET ENTRY COUNT 
JFETCH DATA- 


-CIMOOE-— 

TSTAtT 
BSCBLTP*R2 
BSCBLKjRS—— 
(R 2 ) 

SC2 A 

CWRTCMDt C HtT~ 
(R2 >**10(R3 ) 
CR 2) 

SC2B - 

(R2) 

CR2)**<R3>* 

~ ( R 3 ) ♦ -- 

( R 2 ) 


SC2C 

-y ps ex# txzr— 

<R2)*i>(R3>* 

( R 2) 

~SC2D- 

(R2) 

(R2)j(R3) 
~OSCBCKiR(T-“" 
R5*DXFER 
ERRFLG 

"SC?- 


“IR ES ET~C OM MA NO M OITE- 

JSET test active 
JPOINT TO TEMP BLOCK 

“JPOINT TO REAL BLOCK- 

J CHANGE COMMAND? 

J JUMP IF CHANGE OR DEFAULT 
"JLOAD DEFAULT COMMAND~VRITE 
JLOAD DESIREO COMMAND 
JOUSH DIFFERENT? 

~ J GO ON IF YES - 

IRESET TO ZERO IF NO 
JLOAD NEW COMMAND 

JSKIP CORE AODRESS- 

JCHANGEING URD COUNT? 

JWE DON 1 T ALLOW A 64 K 
"TRANSFER*BUT WE WILL'"ATCOTT 
t>4K -1 WORD. 

ISO LOJD IT 

1------ 

JENTER WORD COUNT 
JCHANGE CYLINDER ADDRESS? 

IDO IT IF YES - 

JRESET IT IF NOT 
JLOAD HERE 

"JLOAD COHMANO BLOCK TOO R EST 
J GO DO TRANSFER 
JIGNQRE ERROR FLAG 
"7HANG" UP IN THIS LOOP 


0 


JOUSH IMAGE 
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9 


• 

6 

1803 011422 

1804 011424 

1805 011426 

044312 

177400 

000000 




• UORO ODBUF ' 

•WORD 177*00 
•UORO 0 

ICORE ADDRESS 

IUORDS PER SECTOR 
{CYLINDER AOORESS 


* 

rr 

_ 

2 

7- 

1806 011430 

1807 011432 

1808 

000006 

000000 




•WORD URTCND 
• UORD 0 

1 

jCohmand 

1 




1809 





J 



m 

~ 

1810 





1 



m 

1811 011434 

000000 



SCBLTPS 

•UORO 0 

ITENP LOCS 



7 

loll 011 4.56 UUUUUU 




•WORD 9 



• 

R 

1813 011440 

000000 




•UORO 0 




9 

1814 011442 

000000 




•UORO 0 




10 

1615 011444 OOOOUO 




•UORO U 



• 

11 

1816 





1 




.’i, 

1817 





1 





1818 





J ncSsAtE ADDRESSES FOR SCOPE COWHAND 


• 


1819 





l 




71 

1820 





1 




16 

-- 1g21 





l 



• 

17 

1822 011446 

011456 



SCOAORt 

•WORD COHHSG 

JCOHMAND TYPE MESSAGE 



16 

1823 011*50 

011510 




•UORO OUHSG 

JOUSH MESSAGE 



!*• 

1624 011452 

011550 




•UORDWSmSG 

lliORDS PER SECTOR hESSXCE- 


9 

7 

1&25 011454 

011612 




•UORO CYHSG 

JCYLINDER ADDRESS MESSAGE 



?? 

1826 





1 





1827 . 





J 



• 

21 

1828 011456 

103 

117 

115 

COMMSG* 

•ASCII /COMMAND TYPE 

(OCTAL) = 6 / 



?4 

011461 

115 

101 

116 







' 011*6* 

104 

0*0 

124 





9 

.6 

011467 

131 

120 

105 






F 

011*72 

040 

050 

117 






?p 

r 011475 

103" 

124 

101“ 





9 


011500 

114 

051 

04 0 


* 




d 

011503 

075 

040 

066 






31 

011506 

040 







m c 

1829 011507 

OUQ 




•BYTE 0 




n 

1630 011510 

104 

125 

123 

DOMSGi 

•ASCII /DUSH ADDRESS 

(SECTOR,HEAD) « 0 / 




011513 

no — 

040 

101" 





9 

& 

011516 

104 

104 

122 






V: 

011521 

105 

123 

123 






37 

- 011524 

040 

050 

123“ 





• 

3« 

011527 

105 

103 

124 * 







011 5 32 

117 

122 

054 






40 

| - 011535 

110 

"“105 

101" 





977 

011540 

104 

051 

040 






4? 

1 011543 

075 

040 

060 






•I. 1 

011546 

040 







• 

4 * 

1831 011547 

000 




•BYTE 0 




FF 

16->2 011550 

127 

117 

122 

USMSCi 

•ASCII /WORD COUNT <2'S COMPL*) - 177*00 / 



he 

r 0115 53 

104 

040 

- 103 “ 





9 

L_~ 

47 

011556 

117 

125 

116 






45 

011561 

124 

040 

050 






;49 

011564 

062" 

047 

123“ 





• 

•■>3 

011567 

040 

103 

117 






r~ 

011572 

115 

120 

114 






! S2 

*“ 011575 

056 

051 

O 4 O 


* 



• 

i^3 

011600 

075 

040 

061 


* • 

. 

• 


1— 
Li< 

011603 

0o7 

067 

064 






•1 

vl'i 
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011606 

060 

060 

040 

1833 011611 

000 



1834 011612 

103 

131 

114 

011615 

T11 

116 

T04T 

011620 

105 

122 

040 

011623 

101 

104 

104 

011626^ 

122 

105 

12T 

011631 

123 

040 

075 

011634 

t«5~011637- 

040 

—ouo— 

060 

040 


1836 

1837 

1838- - 

1839 

1840 

184 1- 

1842 

1843 


184 4- 
1b45 
1846 
184 7- 

1848 

1849 

1850 
18 i 1 
U52 

1853 

1854 

1855 
1856- 

1857 

1858 

1859 

1860 
1861 

'1862 

1863 

1864 
1o65 
1 506 
1 88 7 
1868 

1869 

1870 

1871 

1872 

1873 

1874 

1875 

1876 

1877 

1878 

1879 
-1880 

1881 

1882 


011640 004537 015474 

011644-005037-005532“ 

011650 005037 005534 

011654 005737 001224 

011660—001031- - ~ 

011662 005237 

011666 005237 


005522 
005530 

0116 72 ~012737 - 012006—00 5S2U” 


01 1700 
011704 


004737 

005037 


011710 013703 

011714 004737 


005134 

005530 

001236” 

006754 


011720 012737 010574 005526 

011726 004737- 005134—- 

011732 012737 005740 005526 

011740 0U4737 005134 


011744 005037 005522 

011750 004537 015510 

01175 4 - 005 737 -005 524 
011760 001002 

01176 2—00013 7—0 04 5 06 


011 766—005 737—001 220- 
011772 00U02 

011774 000137 GG4000 


012000 005037 005524 

012004 000766 


•BYTE 0 

CYMSC* .ASCII /CYLINDER ADDRESS * 0 / 


¥YTE“CT 

EVEN 


PASS COMMAND 


THE PASS COMMAND IS CALLED ONLY BY THE TEST 
EXECUTIVE.IT OUTPUTS THE PASS COUNTER AND RETURNS 
~VI A A RTS" FCrTHE - OUTPUT TS IN-THET0RNI- 

pass count = ana 


PASS* JSR RSjSAV t 

-—XLR“——~REQFLG—- 

CLR ECHCEM 

T ST PASINH 

--BN B—-P S Si -— 

INC CIMOOE 

INC NCR 

-MOV -BPSMSG/MSBTDir- 

JSR PCjTIYOUT 

CLR NCR 

——— h 0 V P A S C N TifCS~ - 

JSR PCjASCII 

MOV B OUTbUF 1 MSGAOR 

----- JSR PCjTT y 0UT - 

MOV BLFCODEjMSGADR 

JSR PCiTTYOU i 


PSSA* CLR CIMOOE 

JSR R5* REST 

-1ST-TSTACT — 

BN E PSS1 

* 

PSSfcT- “ JMP -PMCI- 

I 

I 

TSSTt-—T ST-REP FLU- 

BEO PSS3 

JMP TNINTA 

J - -— 

PSS3 * CLR TSTACT 

BR PSS2 


ISAVE CPU 

IK ESET~ R E QTJE ST FLXG- 

IRESET ECHOEM 
INO PRINT OUT? 

ItXIT IF NO- 

I SET COMMAND MODE 
1 SET CR INHIBIT 

J POINT TO PASS” MESSTGE- 

lOUTPUT PASS = 

IRES T CR INHIBIT 
1L0AD PASS COUNT " 

I MAKE ASCII FOR OUTPUT 
IPOINT TO MESSAGE BUFFER 

10UTPUT PASS COUNT-- 

I LETS DO ANOTHER LINE FEED 
INOV 


IRESET COMMAND MOOE 
IBRING BACK REGISTERS 

I TEST ACTIVE? - 

ISEE IF REPEAT IF YES 

1 


TREPEAT THTS^SFOUENCET 
INO KILL TEST ACTIVE 
IYES DO IT 


IRESET TEST ACTIVE 
I AND LEAVE 
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m 


© 


O" 


© 


l3 JJ 




©; 


M'i 

J3_ 


( 


• ' 


^iL 


1883 

1884 

1885 


q 

i2 

tl 

18 86 

1887 

1888 




i ■■ 

» PASS MESSAGE 


j 4 

: !> 

6 

1889 

1890 

1891 012006 



PSMSCi 

j 


7 

1892 0*12006 

0X0 

~ 0X0 

040 

•ascii / ptss Count « / 


i 8 

012011 

040 

120 

101 



9 

012014 

123 

123 

040 



10 

012017 . 

103 

nr 

125 



11 

012022 

116 

124 

040 



77 

012025 

075 

040 




nil 

~ - - f893 012027 

DGQ 



.mn 


. ,4 i 

1894 




• EVEN 



1*95 

“1896“ 

1897 

1898 

1899 

1900 

1901 
“1902“ 

1903 

1904 
1905 “ 

1906 

1907 
1908“ 

1909 

1910 
"1911 

1912 

1913 
"1914 

1915 

1916 
-1917- 
191 8 

1919 

1920 

1921 

1922 
“ 1923 “ 

1 v24 
1925 
"1926- 

1927 

1928 
"1929 

1930 

1931 
~19©2 


012030 005737 001222 

012034 001402 

012036—000137—0035T6 - 


TTERRi 


1 v33 
15 ©4 


01204“2—005037—005524“ 
012046 005737 001226 

012052 001056 

012054—005237—005522“ 
012060 004537 013104 

012064 012352 


"1ER1 f 


ERROR~H€P0RTINS ROUTINE 


■—this" faimurrimi ts~ amrTHE~TEST“jTRD dri ve - 

DATA NECESSARY TO DIAGNOSTIC PROBLEMS OCCURRING 
WITH THE PHOENIX 211 OR THE ATTATCHED ORIVECS>« 


THE OUTPUT IS IN THE FOLLOWING FORM 


FAILING DRIVE NUMBER = ttu 
FAILING TEST NUMBER * 8a 

"REFERENCE DATA-»“SJT 

ACTUAL OATA * 08 

SUBTEST NUMBER = 08 


S$S 


IF THE ERROR IS A OATA ERROR THE OUTPUT WILL 
"BE A MESSAGH~S4TTHG-■DATX“FRR;0R'*- 


IF ANY OTHER ERROR OCCURS THE CONTROLLER 
“REGISTER WICt~BE“aUTPUTEDT- 


ST NOSTOP 

bEO TER1 

HP--rNTST 


JSKIP PRINTOUT? 
IGO ON IF NO 



STA CT~ 
ERPRIN 
TERS 


NC-CIHO0E 

JSR RSiPOUT 

• WORD ERMSG 


iNO PRINTOUT? 

ITHEN EXIT 

"TSET“ COHMAND1TOOE~HERE- 

I OUTPUT WHAT HAPPENED 
IERROR MESSAGE ADDRESSES 




V y 1 


rr 
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1935 012066 

1936 012070 

1937 

"193 8 - 


013220 

000005 


• WORD 

• WORD 
I 


ERDATA 

5 


I ERROR OATA WORDS 
JMESSAGE COUNT 


1939 

012072 

005737 

001320 

1940 

012076 

001427 


TV41 

1942 




1943 

012100 

012737 

005740 

1944 

012106 

— 005037—005534- 

194,5 

012112 

005037 

005530 

1946 

012116 

004737 

005134 


1ER2 * 


J 

TST 

BEO 


OATERR 

TER4 


1DATA ERROR? 

JPRINT CONTROLLER REGISTERS IF NO 


1947 012122 

1948 

1949 

1950 

1951 
195 2 

1953 

1954 
195 5 
19 56 

1957 

1958 


004737—005134“ 


~T- 

J 

hOV 

~CLR~ 

CLR 

JSR 

"JSR 

1 


fiLFCODE#MSGADR 

-ECHOfH-— 

NCR 

PCjTTYOUT 
“PC jt TY0UT- 


jPOINT TO LINE FEED 

“TREST~ECHO- 

J 

JPRINT IT 

1TWICE- 


12126 

012737 

013034 

005526 

MOV 

bdathsgjmsgadr 

J NOW PRINT ERROR MESSAGE 

12134 

004737 

005134 


J 

JSR 

J 

PCjTTYOUT 

JPRINT MESASAG F 

12140 
12146 
1215 2 

012737 

004737 

004737- 

005740 

005134 

005134- 

005526 

‘ " ' J 

MOV 

JSR 

JSR 

0LFCQDE #MSG ADR 
PC#TTYOUT 

PCjTTYOUT-— 

J TWO MORE LF»S 

JPRINT 
-JNOW 


1959 

1960 
1 9c1 

1962 

1963 


012156— 004537—013104” 
012162 012560 

012164 013176 

012166 - UG00U7- 


"TER 4"* 


J 

J 

"JSR- 

• WORD 

• WORD 
”• WORD - 


-RSjPOUT 

0CCKSG 

EBMSG 


J CON TROLLER HESSAGESCREGISTER> 
JERROR REGISTER SAVE BLOCK 
“J0UTPUT~C0UN1- 


1964 012170 005737 001074 

1965 012174—001405- 

1966 

1967 012176 004537 013104 

1968 012202- 012576- 

19o9 012204 013214 

1970 012206 000002 

1971 - 

1v?2 

1973 012210 005737 001230 

1974 012214 001454- 

1975 

1976 012216 023727 001232 

197 7 012224—001404- 

1978 012226 023727 001232 

1979 012234 001044 

I960 . —-- 

1981 012236 017700 166536 

1982 012242 042700 177770 

1983 012246-020027—000006" 

1984 012252 001030 

1985 

1986 0122 54 -012700—023602 

1987 

1988 012260 

1989 012260 -062700—000004" 

1990 012264 004537 022436 

1991 012270 005737 001162 


000031 


000032 


TST ECC 

-BE(T-TER5- 

J 

JSR R5jPQUT 

-•WORD—" E CRMS G - 

•WORD ECCBfa 

•WORD 2 

---j---- 

J 

TER5* TST CONTST 

---"BEO-TER6- 

J 

CMP CURTNj 031 

—--bEC-TER 7--- 

CMP CUR TNj 832 

BNE TER6 

-1 - 

TER7* MOV BDCSftjRO 

QIC U 177770jRQ 

-CMP-ROjOWHTCMO 

BNE TER8 

J 

-HOV-JJWRTBLKjRfr 

J 

TER9 * 

-ADO -S4jR0-- 

JSR R5 j ENOPAR 

TST ENDSEC 


IIS THIS AN ECC CONTROLLER? 
lEXIT IF NO-- 

JPRINT REGISTERS IF YES 

J ECC R E GI ST ER MESSAGES - 

JSAVE LOCATIONS FOR REGISTERS 
JPRINT COUNT 


JCONTINUE TEST MODE?(TEST31#32) 
7EX IT~IF NOT-"- 

J TEST 31? 

7SET U F F0R~ GO - 'A HEAtTTF YES- 

JTEST 32? 

JEXIT IF NEITHER 


JFIND OUT WHAT COMMAND 
JLOOSE GAKBARGE 

7 WAS ITA WRITE?-- 

IGO ON IF NO 

7P0INrTO VRTTE BLOCK IF YE? 


ta oj osnrro r bl ock- 

JCOMPUTE AS IF NO ERROR 
JSECTOR =0 







6 

i 
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1992 

012274 

001402 




BEO 

TER9A 



i skip this part if o 


• 


1993 

012276 

005337 

001162 



OEC 

ENOSEC 



/DECREMENT IF OK 



6 

1994 

012302 




TER9A * 







1 

rr 

• 199 5“ 

UlCSU* UT3737 UO1162 

001136T 


“RUT 

ENDSECjCu ft sec 

ISEcTuR 




; 2 

1 1956 

012310 

013737 

001164 

001140 


MOV 

ENOHOjCURHO 



IHEAO 


! 3 

1997 

012316 

013737 

001166 

001142 


HOV 

ENDCYL.CURCYL 



/CYLINDER 



4 

199g 

012324 

005037 

001322 



"CLR 

ERRFLG 



j 


• 

5 

1999 






I 







6 

2000 

012330 

000137 

003614 



JHP 

FHTCLR 



1 JUMP TO FORMATTER CLEAR AREA 



r 

2001 






1 






• 

H 

2002 

012334 

012700 

023614 


TER8I 

HOV 

BRDELK.RO 



JPQINT to read block 


9 

2003 

012340 

005037 

001320 



CLR 

DATERR 



IRESET DATA ERROR 



to 

2004 

012344 

000745 




“BR 

TER9 



I AND GO ON 


9 

1i 

2005 






i 







2006 

012346 

000137 

004506 


TER6S 

JHP 

PM61 



(RETURN TO MONITOR 



13 

2007 






1 






A 1 

14 

! 2008 






1 






w hrj 

2009 






i 






1 


u_ 2010 






1 

ERROR PRINTOUT 

MESSAGES 



© 

1/ 

| 2011 






I 






i 1*3 

2012 

012352 

012367 



ERHSG* 

• WORD 

FORMS? 



(FAILEO DRIVE MESSAGE 


i 

h« 

[- 2013 

012354~ 

012417 




• ifOROTTTHSF 



iFJTILEirTESn*ESSAUE- 


9 

i~1 
"•> | 

| 201 1 

012356 

012447 




.WORD 

RFRHSG 



IREFERENCE DATA MESSAGE 



E 

j 2015 

012360 

012477 




• WORD 

ACTHSG 



(ACTUAL DATA MESSAGE 



0 

f't 

201 6 

012362 0 12527 




■WORD" 

SUBHSG 



I SUBTEST”NUHBER"HE SSAUE- 


O 

! 2017 

012364 

000000 




• WORD 

0 



(THATS ALL THE MESSAGES 



[Ej 

2018 






1 







r,j 

j 2019 






1 






9 

1 

■'F 

2020 

012366 

OuO 




• BYTE 

0 





?7 ! 

2021 

012367 

106 

101 

111 

FDRPSG* 

•ASCII 

/FAILING DRIVE 

NUHBER 

m 

/ 



:-a 


0123 72" 

114 ■ 

.Ill 

116 








9 

,/9 


01237a 

10 7 

040 

104 









F 


012400 

122 

111 

126 









In 

i 

012403 " 

105 

040 

116 








9 



012406 

125 

115 

102 









1 :ir* 


012411 

105 

122 

040 









fa 


012414 

075 

040 









9 

3‘, 

2022 

012416 

OUO 




• BYTE 

0 






1*36 

2023 

012417 

106 

101 

111 

FTTHSG* 

•ASCII 

/FAILING TEST 

NUHBER 

* 

/ 



i 


012422* 

114 

111 

11o 








9 



012425 

107 

040 

124 








i „ 4 


012/30 

105 

123 

124 









i-10 


012433 

040 

040 

116 








9 

41 


01243o 

125 

115 

102 








F 


012441 

105 

122 

040 






* 



F 


012444 

075 

040“ 









9 

l— 

. 44 

2024 

012446 

000 




• BYTE 

0 






FF 

202 5 

012447 

122 

105 

106 

RFRMS6* 

•ASCII 

/REFERENCE DATA 

m 

/ 



• ••.ft 


012452 

105 

122 

105" 








9 

< 4? j 

012455 

116 

103 

105 









012460 

040 

040 

040 









49 

]- 

012463“ 

104 

101" 

124 








9 

i-, 

,!)0t 

012466 

101 

040 

040 









51 

] 

012471 

040 

040 

040 









r 7? 

i 

012474 

075 

"040 




* 



. 


9 

■3 2026 

012476 

000 




• BYTE 

0 






fa 

j 2027 

012477 

101 

103 

124 

ACTMSGi 

•ASCII 

/ACTUAL DATA 

m 

/ 








$ 


©■ 


K 

M 




»• 






f 40 


9 




) 
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012502 

125 

101 

114 



k 

012505 

040 

040 

040 



6 

012510 

040 

040 

040 



(7] 

012513““ 

104" 

—ioi— 

124 .. .. " .. 




012516 

101 

040 

040 



|3 

012521 

040 

040 

040 



,T 

012524 

075 

— 040“ 



] 

IT 

2028 012526 

000 


•BYTE 0 



! 6 

2029 012527 

123 

125 

102 SUBHSGt .ASCII /SUBTEST NUMBER 

» / 


: 7 : 

“ 012532 

124 

— 105“ 

123 " .. —.. ‘ 



l’Tj 

012535 

124 

040 

116 



ii 

012540 

125 

115 

102 



! 1(. 

01 2 c 43 " 

105“ 

“ 122“ 

040 



l” 

| 012546 

040 

040 

040 




012551 

040 

040 

040 



[t; 

r 012554 

075 

040 - 




I'm; 

2030 012556 

QUO 


•BYTE 0 




2031 

-2032 

2033 

2034 
-2035 

2036 

2037 
2038- 
2039 


iEVEN 


CONTROLLER REGISTER PRINT OUT MESSAGES 


2040 

012560 

012602 

-2041 

01 25 62~ 

012623 

2042 

012564 

01264*4 

2u4 3 

0125 66 

012665 

-2 Ot 4 

0125 70— 

012706- 

2045 

012572 

U12727 

2046 

012574 

012750 

— 204 7 

. — 


2048 



2049 

012576 

012771 

- 2050 

012600 - 

013012 

20i 1 



2052 
— 2053 

012602- 

— 04 a 


r- 

i 

DCCMSG* .WORD DCRMSG 

-•lfORD~OUSMSir~ 

•WORD DARHSG 
•WORD OWCMSG 

-.WORD OCTMSG- 

•WORD DSKMSG 
•WORD DERMSG 

-.EVEN 

1 

•WORD ECBMSG 
• WORD ECPMSG - 

1 
I 


IOCSR MESSAGE ADDRESS 
TmjSH-MFSS*GT“*UDR ESST“ 
IDCAR MESSAGE ADDRESS 
IDWCNT MESSAGE AOORESS 


ECRMSGs 


TOCYL“MESSAGE“ADDRESS- 

IDSTAT MESSAGE ADDRESS 
1 DERR MESSAGE ADDRESS 

-~ JMAKE ETEK~ 


IECCPB MESSAGE ADDRESS 
-JECCPW MESSAGE" ADDRESS - 


012605 

012610 

-012613 

012616 

012621 

2054 012622 

2055 012623 
012626 

- 012631 

012634 

012637 

--012642- 

2056 012643 

2057 012644 
-01 2647 ~ 

012652 

012655 


—040“ 
040 040 

103 123 

"040-040" 

075 040 

040 

-QOO- “ 

040 040 

040 040 

125-123- 

040 040 

075 040 

040- 

000 

040 040 

040-040' 

1U3 101 

040 040 


“040—DCRWWTTA$CII~/ 
104 
122 

040- 

040 


DC SR 


040 
1 U4 

-no 

040 

040 


-VBTTE-0 

DUSMSGt .ASCII / 


DUSH 


040 

"104“ 

122 

040 


•BYTE 0 
OARMSGt •ASCII / 


DCAR 


a 
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© 

6 

012660 
012663 
2058 012664 

075 

040 

000 

040 

040 


•BYTE 0 





j 

rr 

2059 012665 

040 

” 040 

040“ 

DWtKSOT" 

•ASCII / 

DWCMT 5 

/ 


, r- 

© 

; 2 

012670 

0*0 

040 

104 








! 3 

012673 

127 

103 

116 








! 4 

0126/6 

124 

O40T 

040 







• 

5 

012701 

075 

040 

040 








6 

012704 

040 










7 ! 

“206 CT 012705 

000 




•BYTE □ 





m 

fj 

2061 012706 

040 

040 

040 

DCYHSGt 

•ASCII / 

OCYL 

✓ 




9 

012711 

040 

040 

104 








10 

012714 

103 

1 31 

114 







• 

11 

012717 

040 

040 

040 








; 12 

012722 

075 

040 

040 









h 012725 

040 










M 

2062 012726 

000 




•BYTE 0 





w, 

i 

| IS ! 

20o3 012727 

040 

040 

040 

DSKMSCt 

•ASCII / 

OSTAT « 

✓ 




Hi 

012732 

040 

040 

104 







© 


012735 

1*3 

124 

101 








£ 

012740 

124 

040 

040 








! to 

012743 

“075 

040 

040 







• 

'0 

012746 

040 











2064 012747 

000 




•BYTE 0 





1 

12/ ' 

2065”012750 

040* 

t)4U 

1340 

~BEkhSg t 

•ASCII / 

DERR 5 

/ 



0; 

, 

012753 

040 

040 

104 








24 

012756 

105 

122 

122 







j 

j.-Sl 

012761 

Cl4U 

040 

040“ 







• 

;>.i 

012764 

075 

040 

040 








—l 

27 j 

012767 

040 










?fi| 

2066 012770 

“000 




•BYTETJ - 





© 

29 i 

2067 012771 

0*0 

040 

040 

ECBHSGt 

•ASCII / 

ECCPB « 

✓ 





012774 

040 

040 

105 








'7 

| “ 012777 

103 

103 

120 









013002 

102 

040 

040 








s 

013005 

075 

040 

040 







i 

[34] 

013010 

040 









• 


2068 013011 

000 




•BYTE 0 






1 

36; 

2069 013012 

040 

040 

040 

ECPMSGs 

•ASCII / 

ECCPH fi 

/ 




.37 

013015 

040 

"040 

105“ 



1 \ 




& 

.18 

j 013020 

103 

103 

120 








3D 

| 013023 

127 

040 

040 








•IP 

^ 013026 

075 

“*“040 

04 a* 







• 

41 

013031 

040 









T 

42 

2070 013032 

000 




•BYTE 0 






43 

-2071- 





"TFVEN 





© 

44 

207 2 





> 






4f, 

! 2073 





I 






*6 

1- 2074 





1 





© 

\*7 

j 2075 





IDATA ERROR 

MESSAGE 





P 

2076 





1 






1 49 1 cu77 





1 





© 

; W 

2078 013034 

040 

040 

040 

OATHSGI 

•ASCII / 


DATA ERROR 




£7 

1 013037 

040 

040 

052 








1 r r< s 

j~ 013042“ 

-052- 

-052- 

-052“ 







© 

i s ' J 

013045 

052 

052 

052 








h- 

r- 

1 013050 

052 

052 

* 052 








jd 
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013053 040 040 

013056 101 124 

013061 040 105 

- 013064 -12 z -nr 

013067 040 040 

013072 052 052 

-01 3075-052-~Q52^ 

013100 052 052 

2079 013102 000 

2080 .... 

2081 
2082 

2083 - 

2084 

2085 

2086 - 

2087 

2088 

2089- 

2u90 
2091 

2092-- 

2093 

2094 

-209 5-- 

2096 

2097 

- 2098--- 

2099 

2100 

2101 —- 

2102 
2103 

_ 2 i q 4 -- 

2105 

2106 013104 000240 

- 210 7 013106—Gtl 5 00-:- 


2108 

013110 

016501 

000002 

2109 

2110 

0131 14 

016502 

000004 

013120 

0Q C 237 

005530 

2111 

2112 

013124 

012037 

005526 

2113 

013130 

-0050 37 — 

005534 

2114 

013134 

004737 

005134 

2115 

013140 

005037 

005530 

2116 

013144 

-013103— 


2117 

013146 

0 04 7 3 7 

006754 

2118 

0131 52 

012737 

010574 

2119 

013160 

- 004737 - 

005134 

2120 

013164 

005302 


2121 

013166 

001354 


2122 

013170 

-062705 - 

000006 

2123 

2124 

013174 

000205 



104 

101 

122 

122 

052 

052 

052 


BYTE 0 


PRINT OUT ROUTINE 

FOLLOWED BY A SI NGLE^OC TAL^VQRD#*^ ^ ^ 

THE FORMAT OF THE OUTPURT IS THE FOLLOWING 


ENDING TEST NUMBER * UHVOnUtt 


THE SUBROUTINE CALL IS: 

U)-JSR-“R5TPOUT-1CALLHERE- 

(X>2 •WORD NNNN I ADDRESS OF MESSAGES 

(X>4 •WORD NNNN I ADDRESS OF DATA WORDS 

(X )6 -• WORD n -JNUMBER^OF MESSAGES- 


005526 


POUT* 


PTt: 


EVEN 


NOP 


5 

MOV 

(RSTiRO 

_ niTTAOR 0" VTTH~RESO AG'E~A"DDH ESS 

MOV 

2(R5)jR1 

ILOAO R1 WITH DATA ADDRESS 

MOV 

4(R5)*R2 

ILOAD R2 ITH MESSAGE COUNT 

t 

INC 

NCR 

lINHIBIT CARRIAGE RETURNS 

MOV 

(R0)+>MSGADR 

1 

CLP 

EC HOLM 

IENSOHE NO ECHOE MODE 

JSR 

PCjTTYGUT 

JPRINT ASCII MESSAGE 

CLR 

NCR 

IRESET CR RETURN MODE 

MOV - 

3 CR 1 ) ^ # R 3 

IGET READr FOR DATA WORD CONVEireTOTT 

JSR 

PCjASCII 

JCONVERT TO ASCII 

MOV 

flOUTBUF jMSGADR 

ILOAD OUTPUT ADDRESS 

JSR 

PCjTTTOUT 

I OUTPUT DATA VORO 

DEC 

R 2 

lOECREMENT MESSAGE COUNTER 

BN E 

PT1 

IGO AGAIN IF MORE 

ADD- 

86>R5 

-1UPDATE RETURN 

RTS 

R5 

I AND RETURN NOW 


1 
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2128 1 

2129 1 

2130 1 

21.51 





MEMORY POINTERS 

FOR ERROR PRINTOUT 


2132 




1 





2133 




I 

1•CONTROLLER 

REGISTER INAGES 


"2134 




I 





2135 




I 

2.CPU REGISTERS 

AT ERROR DETECTION 


2136 




I 





2137 




I 



- 


2138 

013176 

035334 

EBMSfit 

• WORD 

ERRBLK 


IDCSR ADDRESS 


2139 

013200 

035336 


• WORD 

ERRBLK+2 


lOUSri ADDRESS 


214 0^313202U35340 


• WRITER RBLK*4 


IDCAR ADDRESS 


2141 

013204 

035342 


• WORD 

ERRBLK+6 


IOWCNT ADDRESS 


2142 

013206 

035344 


• WORD 

ERRBLk+10 


lOCYL AOORESS 


2143 

013210 

035346 


iUORD 

ERRBLK+12 


JDSTAT ADDRESS 


2144 

013212 

035350 


• WORD 

ERRBLK+14 


JDERR ADDRESS 


2145 

013214 

035352 

ECCBB* 

• WORD 

ERRBLK+16 


ILCCPB AOORESS 


2146 

013216 

035354 


• WORO 

ERRBLK+20 


lECCPfc ADDRESS 


2147 




I 





2148 




I 



• 


2149 









2150 

013220 

002722 

ERDATAi 

• WORD 

REGO 


I CPU RO 


2151 

013222 

002724 


• WORO 

RE6Q+2 


ICPU R1 


"2152" 

013224" 

"002726 


.WORD 

REGO+4 


TCPU R2 


2153 

013226 

002730 


• WORO 

REGO+6 


ICPU R3 


2154 

013230 

002732 


• WORO 

REG0+10 


ICPU R4 


215 5 

013232 " 

002734 


• WORO 

REG0*1”2 


~TC PIT "R 5 


2156 

013234 

00273o 


• WORO 

REGO+14 


ICPU R6<SP) 


2157 

013236 

002740 


• WORO 

REGO+16 


ICPU R7CPO 


2158 







- 


2159 




I 





2160 




I 





2161 









2162 




I 





2163 




I 





2164 




I 

FORM AT COMMAND 



2165 




I 





21o6 




I 

THIS COMMAND 

VIL FORMAT ONE OISK UNIT 


21C7 




I 

IHE COMMAND WILL ASK THE THE OPERATOR WHICH 

TJMTT 

2168 




I 

HE MISHES TO 

FORMAT < 0 THRU 3). 


21c9 




I 





“217a 




1 

A SECOND QUERY MILL BE MAut IF A BAD CHOICE 

"BAS 

2171 




I 

WAS ENTERED* 

THIS QUESTION WILL BE OF THE FORM* 

2172 




1 




' 

“2173 




I 

■ARE YOU SURE???7rOR N 


2174 




I 





2175 




1 





"2176 

“013240“ 

0045 37 OT5474 

- FMTDKi 

“351T“~ 

R5VSAVE 


iSItVE - C"PU 


2177 

013244 

005037 013450 


CLR 

DISKTP+2 


ICLEAR TEMP 


2178 




I 





"2179 

013250—005037—005532 


~CLR— 

RE OF LG 


TffESET - Ri GuPST - FLA 6 


21 aO 

013254 

005237 005522 


INC 

CIMOOE 


(SET COMMAND MODE 


2181 




J 





“2162 

"013260“ 

012702—013446“ 

FmTKI* 

"MOV 

BOTSKTPiTTZ— 


IPOINT“TO TEMP DISK 

UNIT 

2183 

013264 

012700 013452 


MOV 

ODUNFTjRO 


IPOINT TO MESSAGE OUT PUT 

21o4 

013270 

012701 000001 


80V 

B1 #R 1 


IINCUDE COUNT 
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2185 013274 005237 005540 

2186 013300 004737 007502 

2187 

2188 013305—023727—013446—00000ft- 

2189 013312 003410 

2190 

2191 - 

2192 013314 005037 005534 

2193 013320 012737 007060 005526 

2194 013326—004737—005134- 

2195 013332 000752 

2196 

2197 - 

2198 013334 013737 013446 001214 

2199 013342 013737 013446 001216 

2200 ~......— 

2201 013350 005037 0G5540 

2202 013354 012701 000001 

2203 013360-004737 -007502--- 

2204 013364 005737 013450 

2205 013370 001006 

2206 013372 -U050i7- 005534-— 

2207 013376 005037 005522 

2208 013402 000137 004506 

2209 -- -- 

2210 013406 012737 000045 001212 

2211 013414 012737 000045 001210 

2212 013422 005037 ' 001220- 

2213 013426 005037 001222 

2214 013432 005037 005522 

2215 013436 005237005524- 

2216 

2217 

2218 013442 -000137 - 003044- 

2219 

2220 

2221 013446—000000- 

2222 013450 000000 

2223 013452 013456 

2224 0134 54—013525-—- 

2225 

2226 


INC NUMBER 

JSR PC.LOA DIN 

BLE FMT01 

> 

-J 

CLR ECHOEM 

MOV BQUEST.NSGADR 

- JSR -PC.TTY0U1- 

BR FMTK1 

J 

1 . ~ 

FMTDIj MOV DISKTP.STPDSK 

MOV DISK TPjSTRTDSK 

f 

CLR NUMBER 

MOV B1.R1 

- JSR -PCjLOADIN- 

TST DISKTP+2 

BNE FMT02 

- CLR -ECHOEM- 

CLR CIMODE 

JMP PMG1 

- ; ..... 

FMTD2* MOV 845.STRTN 

MOV B45* STPTN 

-CLR-REPFLG- 

CLR NOSTOP 

CLR CIMODE 

-INC-TSTACT- 

J 

t 

-JMP-TST ART- 

I 

J 

DTSKTpr iWORITO-- 

.WORD 0 

OUNFTt .WORD DFMSG 

-.W0RD-ASRHS5- 

1 

J 


I SET NUMBER FLAC 

JFETCH DESIRED UNIT TO BE 

JFORHATTED. 

TUN ITOK ? 

ICO ON IF YES 


1 RESET ECHO MODE 
JPOINT TO ? MARK 

TPRINT ?- 

ITRY THIS AGAIN 


ILOAD SELECTED UNIT 
I 


lASK IF SURE 
ICOUNT =1 

JFETCH “ANSWER- 

I OK 

ICO ON IF YES 

TRESET ECHO MODE- 

J RESET COMNANOMODE 
J60 BACK TO PM6R IF NO 


JLOAO TEST P'S FROM HERE 
I 
i 
j 

JRESET COMMAND MODE 
TSET TEST ACTIVE- 


T-START'D FT~NOV- 


TTEM F ———- 

J 

jFORMAT MESA6E UNITC 
JAR E“ TO tTSUR EKE SSADF 


2227 013456——040-040-040—DFMSCl —• ASCII/ -DI SK UNI T TO BE FO R HATTED - =“0—7 

013461 040 040 104 

013464 111 123 113 

—- 0134 67-040-125—116-----— 

013472 111 124 040 

013475 124 117 040 

-0135 00 -102-105-040- 

0135U3 106 117 122 

013506 115 101 124 

- 01 3511 - 124 - 105 - 104 - 

013514 040 040 040 

013517 075 040 060 

-013522-—040-040- 

2228 013524 000 .BYTE 0 

2229 013525 040 040 040 ASRMSGs .ASCII / ARE YOU SURE??? Y OR N / 










© 
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9 

6 


013530 

013533 

013536 

040 

122 

131 

040 

105 

117 

101 

040 

125 








013541 

040 

12J 

125 






Vt 


013544 

122 

105 

077 






V 


013547 

077 

077 

040 






«- 


013552 

131 

040' 

117 








013555 

122 

040 

116 






Li 


013560 

040 

040 

040 







-2230“ 

013563 

000 




• BYTE 

0 



• V 

2231 






1 




1 

2232 






1 




r,,-. 

-2233 






1 




©~ 

2234 






1 





2 235 






1 

REGISTER READ COMMAND 



2236" 






1 





2237 






I THIS COMMAND REDS AND 

OUPUTS 

THE PHOENIX 211 REGISTERS 


2238 






* 




* '6 

2239' 






1 





2240 

013564 

004537 

015474 


RGREAD * 

JSR 

R5* SAVE 


(SAVE CPU 


2241 

013570 

0U5037 

005532 



CLR 

REOFLG 


IRESET REOUEST FLAG 


2242 

013574 

005037005534 



clR 

SCHOEM 


(RFSET ECHITTTDDE 

0 

2243 

013600 

005237 

005522 



INC 

CI MODE 


(SET COMMAND HOOE 


2244 






I 





2245 






1 




® “1 2246 

013604 

004537 

013104 



JSR 

RSjPOUT 


1PRINT REGISTERS 


2247 

013610 

012560 




• UORD 

OCCHSC 


IREGISTER HEADINGS 


224R 

013612 

001000• 




• WORD DC SR 


(REGISTE ADDRESSES 

9 ‘ 

2249 

013614 

QuOOU7 




• WORD 

7 


1COUNT FOR OUPUT 


2250 






1 





-- — 2251 

013616 

005737 

001074” 



T ST 

ECC 


(IS THIS AN ECC CONTROLLER7 

9 - 

2252 

013622 

001405 




BEC 

RGR 


(EXIT NON IF NOT 

225 3 






I 





22 i 4 

013624”' 

004537-0T3T04 



JSR 

" R5#PUU1 


fUUPUT ECC REGS IT”YES 

$ 

2255 

013630 

012576 




• WORD 

ECRMSG 


1ECC REGISTER HEADING 


2256 

013632 

001Olo 




• WORD 

ECCPB 


IADDRESS OF REAL REGISTER 


22 57 

013634 

000002 ‘ 




• WORfc^Z 


ICOUNT FOR RbG»S 

© 

225 P 






1 





2259 

013636 

005057 

005522 


RfcRi 

CLR 

CIMODE 


IRESET COMMAND MODE 


22o 0 

015642004557015510^ 



JSR 

R5 jRESI 


'(BRING BACK CPU 


2261 






I 





2262 






l 





22c3 

013646 

000137uu4"5u2> 



JHP 

PHG1 


iPROMPT 

© *- 

2266 






1 





2265 






l 





2266 






I 

HELP COMMAND 



©7, 

2267 






I 




i ‘‘ 

22o8 






1 

THIS COMMAND IS 

A BRIEF DESCIPTION OF THE 


2269 






I 

PHOcN I* 4 i I iTI AGNOSTIC HUN I TOR TOAIO THE 

©“ 

2c?0 






1 

OPERATOR DURING TESTING 



2271 






l 





- 2272 

013652 

004537" 

"055474“ 


ffEUFl 

JSR 

~ R5jSAVE 


rSAYE”CFO 

© 

2273 

013656 

005237 

005522 



INC 

CIMODE 


(SET COMMAND MODE 


227 6 

013662 

005037 

005532 



CLR 

REOFLG 


IRESET RECUEST FLAG 


2275 

013666“ 

"005037” 

”005534 



CLR 

ECHOEM" 


TRESET“ECHO MODE 

©7 

2276 






I 





2277 

013672 

012737 

014046 

005526 


MOV 

BHLPHSG»HSGAOR 


(POINT TO MESSAGE ADDRESSES 


9 
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013700 004737 005134 

013704 012737 005740 

013712 004737 005134 

013716 012702 000004 

013722 012703 014004 

013726—012337—005526" 
013732 004737 005134 

013736 005302 

013740— 001372- -- 


01374 2 012737 U05740 - 

013750 004737 005134 

013754 012702*—00001 5~ 

013760 012337 005526 

013764 004737 005134 

013770-005302- 

013772 001372 

013774 005037 005522 

014000 - 000137-004506- 


014004 -014131- 
014006 014210 

014010 014271 

014012-014347 
014014 014436 

014016 014513 

014020- 014574 
014022 014634 

014024 014705 

01 4026 ~ 014754 
014030 015021 

014032 015046 

014034 015101 

014036 U15152 

014040 015177 

014042- 015245- 
014044 015301 


005526 


MOV 

MOV 

-RLPTt-MOV" 

JSR 

DEC 

- B NE" 

I 

I 

005526—HtF2“*-MOV 

JSR 


PC*TTYOUT 
8LFCODE*MSGAOR 
P C *TTYOUT _ 

84 *R 2 
8 HPMSG* R3 

“'( R 37* * M S G A DR- 

PC *TTYOUT 
R2 

"HLP1- 


BLFCODE*MS 

PC*TTYOUT 


I 

-MOV-813. 

HLP3: MOV (R3) 

JSR PC > T 

-DEC-R2 — 

BN E HLP3 

CL R CIMQ 

-JMP-PhGI 

1 

I 

-*PMSFt — ,WORO —msgi 
• WORD HSG2 

•WORD HSG3 

--.WORD-MS G4 


Cl 3 • j ft 2 

(R 3)+ *MSGADR 

PCjTTYOUT 

R2- 

HLP3 
CI MODE 

PhGI- 


• WORD 

MSGS 

• WORD 

MSG6 

♦ WORD — 

MSG 7 — 

• WORD 

MSG8 

• WORD 

MS G9 

•WORD — 

MSGI 0" 

• WORD 

MSGI 1 

• WORD 

MS G1 2 

.WORD — 

MSGI 3 

• WORD 

MSGI 4 

• WORD 

MSGI 5 

•WORD— 

' MSGI6 

• WORD 

MSGI 7 


IPRINT IT 
fISSUE LINE FEED 
I 

IPRINT FIRST INSTRUCTIONS 
IR3=MESSAGE AODRESS POINTER 

~JXOAD~MESSJnrE~ADDR“EFS- 

IPRINT IT 
I SEE IF DONE 

“JGO ON “IF NO- 


I AN O THER "TINE“FTEO'HER E" 


“JCOUN'T =13- 

I LOAD UP AN AODRESS 
IPRINT IT 

-IDEC COUNTER- 

IA NO CONTINUE UNTIL DONE 
IRESET COMMAND MODE 
1 AND PROMPT- 


* LI ST 0 F~ M E S5 AGF* FD R~KEL"P~COMITAN C 


014046 

014051 

014054 

014057 

014062 

014065 

014070 

014073 

014076 

014101 

014104 

0141U7 

014112 

014115 

014120 


-040—HtPKSOT • ASCI l~t~ 
040 


9 






1* TYPE A CONTROL C TO ABORT THIS PRINTOUT/ 
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© 



IA.MAC 


•' 


f » 

6 


$ 


'•a 


£ 








ta 


“23150 

2331 


2332 

2333 


2333 

2335 


n«i 


014360 
014363 
014366 
01437T" 
014374 
014377 
014402* 
014405 
014410 
014413“ 
014416 
014421 
014424 
014427 
014432 
014435- 
014436 
014441 
014444- 
014447 
014452 
014455 
014460 
014463 
014466 
014471 
014474 
014477" 
014502 
014 r 05 
014510 
014512 
014513 
014516 
014521 
014524 
0U527 
014532 
014535 
OH 540 
01 4 C 43 
014546 
Q14551 
014554 
014557 
014562 
014565 
014570 
0145 73 
014574 
014577 
"014602" 
014605 
014610 
014613 
014616 
014621 


120 111 116 

107 040 101 

040 103 117 

116-124-122- 

117 114 040 

103 040 104 

*12 5-1 2 2-111- 

116 107 040 

124 105 123 

124-111-116- 

1u7 040 103 

101 114 114 

"I 23-040-115- 

117 116 111 

124 117 122 

"000 -- 

040 040 040 HSG5S 

040 065 056 

040-124-110- 

105 040 106 

117 114 114 

117-127-111- 

116 107 040 

101 122 I 105 

040-1 24-110- 

105 040 1 14 

105 107 101 

"11 4-040-103- 

117 115 115 

101 116 104 

-123—-072-- 

000 

040 040 040 MSG 61 

040-" 040-'“040- 

040 101 056 

040 107 040 

0 4 0 —- 0 40 "~-T) 4 0- 

073 107 117 

040 103 117 

115 -115-101- 

116 104 040 

055 123 124 

101-"122 124- 

123 040 124 

105 123 124 

04 0-123-105- 

121 125 105 

116 103 105 

000 -:- - 

040 040 040 HSG7t 

040 040 040 

040-102-—056- 

040 104 113 

040 040 040 

073-104-111-— 

123 113 040 

120 101 122 


«B YT E 0 
• ASCII / 


• BU£ 0 

• ASCII / 


•"BTTfrtr 
• ASCII / 


5. THE FOLLOWING ARE THE LEGAL COMMANDS*/ 


A. G )GQ COMMAND -STARTS TEST SEQUENCE/ 


B* DK IDISK PARAMETERS/ 


/ 






ShOtA* MAC 


MACRO VOd-03 21-APR-78 0UI02 PA6E 5-48 


014624 101 115 105 

014627 124 105 122 

014632 123 

7336~01 4633-000- •BYTETJ - 

2337 014634 040 040 040 HS68t .ASCII / C. TS ITEST SEOOENCE PARAMETERS/ 

014637 040 040 040 

-014 642-040-1 03-056-:- 

014645 040 124 123 

014650 040 040 040 

-014653-073-"124-105---- 

014656 123 124 040 

014661 123 105 121 

--014664 “-12S 105-116--- 

014667 103 105 040 

014672 120 101 122 

-014675-101-115-IDS------- 

014700 124 105 122 

014703 123 

"2538“014704 OOO .BYTE 0 

2339 014705 040 040 040 MSG9« .ASCII / D. FT ICONTROILER PARAMETERS./ 

014710 040 040 040 

- 014713-040-104-C56-- 

014716 040 106 124 

014721 040 040 040 

-014724-073-103-117-- 

014727 116 124 122 

014732 117 114 114 

-014735-105-122-040- 

014740 120 101 122 

014743 '101 115 105 

-014746-124-105-122-- 

014751 123 056 

2340 014753 OUQ .BYTE 0 

2341- 014754-040-040-040~M5ST0T-.ASCII /-E. PR-11EST" PROGRESS' REP0RT7- 

014757 040 040 040 

014762 0*0 105 056 

-014765-040-120-122- 

014770 040 040 040 

014773 073 124 105 

-014 776-123-124-040- 

015001 120 122 117 

015004 107 122 105 

-015007-1 23-123-040- 

015012 122 105 120 

015015 117 122 124 

-23*2-015 02 0-0 00-iBYTITO--“-- 

2343 015021 040 040 040 hSGIU .ASCII / F. DA IDATE/ 

015024 040 040 040 

-015027-040-106-056------ --- 

015032 040 104 101 

015035 040 040 040 

-01504 0-073-104"-101- 

01 r 043 124 105 

2344 015045 OUO .BYTE 0 

-23 C T 015046-040-04Q-040—HSGI21-.ASCI I 7- 6. SC-JSC0PE“100P/- 

015051 040 040 040 

015054 040 107 056 






dia.mac 


macro V06-63 21-APR-78 00*02 PAGE 5-49 


015057 040 123 103 

015062 040 040 040 

015065 073 123 103 

-0150 70-T17-120--105-:- 

015073 040 114 117 s 

015076 117 120 

234r6“01 5100-000- i HTTE " 0- 

2347 015101 040 040 040 MSG13* •ASCII / H« RR ICONTROLLER REGISTER READ/ 

015104 040 040 040 

-015107-040-110-056-—------- 

015112 0*0 122 122 

015115 040 040 040 

-01512U-“073-103-117------ 

01 5123 116 124 122 

015126 117 114 114 

-015131-105“-‘I 22-^-04a------ 

015134 122 105 107 

015137 111 123 124 

-01514 2-1 0 5-i 2 2-^04 0-- 

015145 122 105 101 

015150 104 

-2348-015151-000-- »BYTE 0 - 

2349 015152 040 040 040 HSG14* .ASCII / I. H IHELP/ 

01 c 135 040 040 040 

-015160-04 0-111-056-----—--- 

01 5163 040 110 040 

01516o 040 040 040 

-0151 71--073-110-105-—--- 

015174 114 120 


2350 015176 000 

2351 0151 77-040 - 

015202 040 

015205 040 

-015210-040 ~ 

015213 040 

015216 073 

--015221-123- 

015224 105 

015227 117 

-01 5232-103 - 

01523i 1u 4 

015240 111 

--01 5243-123" 

2352 015244 OoQ 

2353 015245 040 

-01 5250-040- 

015253 040 

015256 040 

-015261——040- 

015264 073 

015267 122 

-015272-124- 

015275 111 

2354 015300 000 

2355 015301-04 

015304 040 

015307 040 


040 

040 

112 

124 

040 

124 



124-040 

122 122 

122 040 

117-116 

111 124 

117 116 


•BYTE 0 

040 040 HSG16* .ASCII / K. FO fFORMAT OISK/ 

040— 040---————--------— 

113 056 

106 117 

04 0-040------—-—---- 

106 117 

115 101 

040-1 04 ----- —— --- 

123 113 

•BYTE 0 

040 040 

114 056 





SMDIA.MAC 


MACRO V06-03 21-APR-78 00«02 



5-50 


•BYTE 0 


CONTINUE CONHANO 


THIS CONHANO IS USED AFTER TESTINC HAS BEEN HALTED 
AND THE MONITOR HAS BEEN ACTIVATED* 

” WITH TH I S C OHMANDTE S TIN? - CTN~B"E ~ STA RTfl D TRTN- 

THE LAST TEST THAT bAS BEING EXECUTEO THEREBY 
NOT LOSING PREVIOUS PASS COUNTS AND OR PREVIOUS PASSED 

-res rs«---- ---— - 


~0T5TINT»RQ~ 
C I NODE 
INTFLG 

~T T VI NT- 

TSTACT 
<R0) + 

" <R0)+*R1 
CRO)+»R2 
(RO)»>R3 

‘ CR0) + *R4- 

<R0>**R5 

-<SP) 

“(R0)*-CSFT" 
TSTINT*RQ 


ISTART FILLING CPU AGAl* 
IRESET COMMAND NODE 
IRESER INTERRUPT FLAGS 
I 

I SET TEST NODE BIT 
ILOOK AT R1 IMAGE 
iFILL CPU “ 

> 

1 

_ 

IENTER BACK NOW 

"7LOAD - OLD-AD ORTSS- 

IRESTORE RO LAST 


(EYBOARO 


IANO EXIT 


BEO 

TTYSEX 

IEXIT IF NO 

MOV 

0INTON.3TKS 

iENABLE reader 

MOV 

0 INTONiSTP'S 

ItNABLEPRINTEI 

RTS 

PC 

IAND EXIT 


CONTROLLER REGISTER SAVE ROUTINE 
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015440 004537 015474 

015W7—012700—0553 34“ 
015450 012701 001000 

015454 012702 000007 

015460—013120- 

015462 005302 

015464 001375 

01 54 66—004 53 7-01 5510“ 

015472 000207 


RE6SAV * JSR 


RSjSA VE 
“ITERRBCKT? 
0OCSRjRI 
07 #R 2 
“aCRIT+Ttl 
R2 

REG1 

“R5 j REST 


!SAVE CPU 

7fo nm i rw b to cx- 

IPOINT T 0 REGISTER ADOR* 
ICOUNT 

"I SAVE- 

JDECREMENT COUNT 

IGO ON UNTIL DONE 

i b RIN G“ ETACTTCP U- 

IRETURN 


"3M.ECC-TEST““NUHBEBS~0»> 3 

REGISTER STACK SAVE ROUTINE 


015474 010046 

015476 010146 

015500—010246“ 
015502 010346 

015504 0104*6 

015 5 06“' 000205“ 




015510 012604 

015512 012603 

015514—012602“ 
015516 012601 

015520 012600 

015522-000205- 


ROj-CSP) 

R1j-(SP) 
~R'2i -"t S P7—" 
R3,-(SP> 

R4 >-(SP) 

R5 ...—-- 


ISAVE R0«»»»»>R4 
I 


REGISTER STACK RETURN ROUTINE 


CSP)*jR4 
CSP)3 
“tSP)>jR2~ 
CSP) **R1 
<SP>**RQ 
R5 - 


IRESTORE R4>>>>»»>»»»R0 
J 


14ND ""RETURH 


RANDOM BUFFER FORMATTER 


a 










© 
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THIS ROUTINE FORMATS THE OUTPUT BUFFER 
BITH THE RANDOM NUMBER "RAMBLER* 



01552*_00*537_015*7* 

01553* 013700 001252 

0155*0 012701 0**312 

O'l 554 *—0127 02-0473 T*~ 

015550 010021 

015552 020102 

01555*—001375"- 

015556 00*537 015510 

015562 000205 


RANBUF* JSR R5»SaVE 

jsr r r; r a n o o h 

MOV RAMBLER *R0 

MOV B00BUF»R1 

MOV 81DB UF1*R2 

RANBt MOV R0*(R1>♦ 

CMP R1*R2 

ONE RANB 

JSR R5*REST 

RTS RS 


ISAVE REGISTERS 
(GENERATE RANDOM NUMBER 
(FETCH RANDOM NUMBER 
(POINT TO OUTPUT BUFFER 
(POINT R2 TO END OF BUFFER 
(ENTER DATA 
(DONE? 

(CONTINUE IF NO 
(RELOAD REGISTERS 
(AND EXIT 


RANDOM NUMBER FORUSE AS OATA ANO DISK ADDRESS 



01556*—00*537—015*7*" 
015570 01370* 001252 

01557* 010*03 

015576—005001- 

015600 012702 000020 

01560* 0*370* 001256 

015610—000* 01-- 

015612 00630* 

01561* 100001 

015616“ 005101- 

015620 005302 

015622 100373 

01562* - 006303- 

015626 005*01 

015630 050103 

015636 00*537 015510 

0156*2 000205 


RANDOM^ JSR-RTFS A VE- 

MOV RAMBLER*** 

MOV R*»R3 

-CCR-RT 

MOV 820*R2 

BIC POLY *R4 

-BR-*RN2-:- 

SRNIt ASL R* 

*RN2« BPL SRN3 

-COM-R1 

SRN3I DEC R2 

BPL »RN1 

-ASL-R3 

NEG R1 

BIS R1 >R3 

-MOV-R3f RAMBLER" 

JSR R5*REST 

RTS R5 


|SAVER0>»R*- 

(FETCH OLD RANDOM 
(LOAD INTO R3 

7CLEAR _ R1- 

(SET UP SHIFT LOOP 
(CLEAR XGR BITS 
"(START' RAN00MMTN67???????' 
(SHIFT R* 

( MSB N OT SET_ 

(LAST BITS? 

(CONTINUE IF NO 
"(SHIFT' OLD"NUMBER 
(CLEARX XOR 

(UPDATE LSB OF OLD NUMBER 

"(UPDATE RANDOr'NUMBER- 

(RESTORE REGISTERS 
(GO BACK 
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MACRO V06-03 21-APR-78 00*02 PACE 5-53 


Q 


•:ii 


N 





2523 

2524 

2525 

2526 

2527 

2528 

2529 

2530 

2531 

2532 

2533 

2534 

2535 

2536 
"2537 

2538 

2539 
-2540 

2541 

2542 
-2543 

2544 

2545 
-2546 

2547 

2548 

2549 

2550 

2551 

2552 

2553 

2554 

2555 

2556 

2557 

2558 

2559 

2560 
-2561 

2562 

2563 
-2564 

2565 

2566 
256 7 

2568 

2569 
-2570 

2571 

2572 
-2573 

2574 

2575 


ADDRESS COMPUTE ROUTINE 

«- 4>*> f f f f ** f f Ff T7 Ff 


01 5644—“OGA5 37-OT54r?4“ 

015650 012700 001000 

015654 013710 001070 

015660—All 002- 


“ArDRSTP* JS1T 


MOV 

MOV 

MOV" 


01 


5662 

012701 

000011 



5666 

010220 



ADR* 1 

5670 

0o2702 

- 000002- 



c 6 74 

005301 




5676 

001373 




5700 

”013737 

— 001046 -UOiDSO- 


5706 

005437 

001050 



5712 

013737 

001040 

001054 


5720 

~ Od3737 

— 001042- 001054— 


5726 

013737 

001044 

001056 


5734 

013777 

001052 

163130 


5742 

U13702 

- 001072 

■ - — 

- 

5746 

OQ 5 722 




5750 

012722 

000240 



5754 

012737 

- 000004 

023624“ 

■ 

5762 

012737 

000006 

023612 


5770 

005737 

001066 



5774 

- 001403 

—.— 

- 


5776 

005037 

030720 



6002 

0G0403 




6004 

012737 

100000 

030720 

ADR1 1 

6012 

-00573? 

—001076“ 


ADfr2i - 


MOV 

MOV 

ADD™ 

OEC 

BNE 

MOV— 

NEG 

MOV 

BIS— 

MOV 

MOV 

MOV — 

1ST 

MOV 

MOV— 

MOV 

TST 

BEG 

CLR 


016016 

016020 

016026 

Q16030 

016034 

016040 


001404 

012737 

000402- 

0U5037 

004537 

000205- 


000040 001102 


001102 

015510 


ADR3 s 
ADREX: 


BR 

MOV 

TST- 

BEO 

MOV 

BR - 

CLR 

JSR 

RTS" 


~7"PtfSH~C1:NERAL REGISTERS- 

1R0=ADDRESS TABLE 

ILOAD DESIRED DCR ADDRFSS 

~7R2=DCSR' ADDRESS- 

1R1 = U OF CONTROLLER REGISTERS 
ILOAD ADORESS 


-RTXSXVE- 

fiOCSRjRO 
DCSRA>CRO) 

“(RO)*R2-- 

filljRl 
R2#(R Q >♦ 

“S2*R2 -- 

R1 
AOR 

~WPSEC jposirp"—- 

poswp 

MAX SECiROUSH 
“MAXHDjRDUSH^— 

MAXCYLjRWCYL 
INTSAV^aiNTVEC 

TNTV£C>R2 -— 

CR2 ) ♦ 

S240 j CR2 )■*■ 

SRDCMDjRDBL^IO I RESTORE RD COMMAND- 

SWRTCMDjWRTBLK+lOiAND WRITE 

MICRO jNONCOMP AT IBLE DISK? 

ADR1-IEXIT IF NO-- 

TN24D+2 ICLEAR DRIVE READY CIT-THIS BIT 

IIS CLEAR IN NONCOHPATIBLE DRIVES 
-JDURING A SEEK#- 


“^COMPUTE NEXT ADORERS- 

IDECREMENT LOOP COUNT 

ILOAD ANOTHER ADORESS IF NOT DONE 

“7SET UP WORD COUNT LAFLES- 

IMAKE TRUE WORD COUNT VALUE 
ISFT UP MAX DISK ADDRESSES 

l INCLUDE - HEAD ADDRESS-- 

I A NO CYLINDER 

ILOAD INTERRUPT SERVICE ROUTINE ADDR t 

|R2= INTERRUPT VECTOR ADDR- 

IPOINT TC PS WORD LOCATION 
ILOAD LEVEL 5 WORD CPS) 


ADR2 

SB IT15 jTN24D + 2 

MULCPU - 

ADR3 

SB IT5jMCPU 

“ADREX--- 

MCPU 
R5 jR EST 

R5 -- 


I AND CONTINUE 
I SET UP DRIVE READY 

^MULTIPLE CPU? - 

IGO TO CLEAR REQUEST BIT 
ILOAD REQUEST BIT IF YESD 

I AND EXIT - -— 

IRESET REQUEST BIT 
IRESTGRE CPU REGS 
~JRETURN TO CALLINGTHDUTIN'E - 


9 








0 

• 

6 

smdia»mac 

2576 

2577 

2578 

MACRO V06-03 21-APR-78 

00*02 PAPE 5-54 

1 

1 

1 


<7 

2579 




1 

DISK SEARCH ROUTINE 

% 

2 

2580 




I * 




3 

2581 




1 




4 

2582 




1 

THIS ROUTINE 

LOOKS FDR ACTIVE DRIVES 

9 

5 

2583 




1 




6 

2584 




f 




7 

2585 01604?“ 

H04T537 

"015474 

FTUNTTT 

JSTF" 

RSTSaVE 

ISA VE REGISTERS 

• 

8 

2586 016046 

004537 

004276 


JSR 

R5jROUEST 

JREOUEST FORNATTER 


9 

25b7 016052 

005002 



CLR 

R2 

t R2= NUMBER OF DRIVES 


10 

2568 016054 

005000 



CLR 

RO “ 

>JUSTIFIED UNTI SELECTTCN 

© 

7~ 

2589 016056 

010077 

162720 

Flit 

HOV 

R0a8DUSH 

ISELECT OR IVE 


V 

2590 016062 

012701 

000010 


HOV 

BIOaRI unsure response from drive 


13 

2591 016066 

GG5301 


FIZI 

DEC 

R1 

1W A IT 

© 

14 

25v2 016070 

001376 



BNE 

F12 

1 



2593 016072 

005777 

162714 


TST 

•OSTAT 

IORIVE OUT THERE? 

' ! 16 

”2594 016076 

100006 



BPL 

FIEX IT IEXII IF NO 

• 

— 

1? 

2595 016100 

062700 

010000 


ADD 

81OOOQ«RQ 

ISELECT NEXT UNIT 


— 

18 

2596 016104 

005202 



INC 

R2 

IUPOATE COUNTER 

r,., 1 

2597 016106 

020227 

"000003 


CMP 

R2j83 

l ALL DONE LOOK mg 

© 


2598 016112 

003 7o1 



BLF 

F 11 

j look again if no 

. 

21 

2599 016114 

005302 


FIEXITf 

OEC 

R2 

1 AOJUST DRIVE NUMBER 


77 

2600 016116 

010237“ 

"001214 - 


NOV 

R2 # ST PDST( 

ILOAO INTO DRIVE TLAC 

© 

~ 

2601 016122 

004537 

015510 


JSR 

R5.REST 

(GIVE BACK REGISTERS 


21 

2602 016126 

000205 



RTS 

R5 

1 AND RETURN 


7* 1 

r _- 26Q3 




1 



© 


2604 




1 




27 

260 5 




1 




:* 

- 2606 




1 



© 


2607 








77 

2608 




1 




V 

r 2609 









2610 




I 




2^ 

2611 




I 




VI 

*“ 2612 




"I 



• 

~ 

i 2613 




I 




13 2o14 




1 

RANOON BLOCK 

GENERATOR 

• 

£ 

3<5 

col 5 

2616 




I 

I 





2617 




J 




<in 

- 2618 




1 

THIS ROUTTNF" 

USES A PREVIOUSLY GENERATED 

@ 

41 

2619 




1 

RANOON NUHBERI16 

BITS) AND FORMATS A COMMAND 


42 

2 620 




1 

BLOCK WITH A RANDOM SECTORaHEAD AND CYLINDER ADDRESS 


•t:i 

2621 




“T 

"A'S'VELL AS A RANDOM""UORD COUNT"~VAlTDEi 

© 

44 

2622 




l 




1? 

2623 




1 





2624 




1 



© 

4? 

2o25 




1 




> 

2626 




1 





- 2627 016T3Q 

004537 

015474 

rakslk i 

“jsir 

R57SA VE 

rSAVE - RTTGT5TERS 

© 

— 

2628 016134 

013701 

001252 


NOV 

RAMBLERaRI 

IFETCH RANDOM NUMBER 


— 

2629 016140 

010102 



NOV 

RIjR 2 

)USE R2 FOR WORK 


5? 

- 2630 016142 

"1)42702“ 

“T77600 

RAN 5 i 

B ICT 

“BSECMSXaR2 

lEXTRACT - SECTOR FIELD 

© 

53 

2631 016146 

020237 

001040 


CNP 

R2aMAXSEC 

ITOO BI6? 


77 

2632 016152 

003405 



BLE 

RANI 

ICONTINUE IF NO 














R5»random iget new number 

RAMBLER/Rt I ENTER INTO R2 

RANS ICHECK ACAIN 

mjttm -rroAo - tvtctxommand "block- 

R1*R2 JRELOAD RANDOM NUMBER 

HHDMSK.R2 JEXTRACT SECTOR FIELD 

R2jMAXHD -j TOO BIG7-—- 

RAN3 JCONTINUE IF NO 

R5.RANDOM JGET NEW NUMBER 

'RAMPLERTR2-JLOAO INT0~R2- 

RAN2 JCHECK AGAIN 

R2»(RO) JAND LOAD INTO COMMANO BLOCK 

“R1jR2 JRELOAD RANDONTNUMBER 

0CYLMSK.R2 J EXTRA CT CTLINDER FIALO 

R2j MAX CYL JTOO BIG? 

~RANA-JCONTINUE IF NO- 

RSjRANDOM JGET NEW NUMBER 

R AMBLER j R 2 JLOAD INTO R2 

RAN8--- J TRY AGAIN- 

R2 .6( RO) JLOAO INTO COMMAND BLOCK 

R1«R2 JRELOAD RANDOM NUMBER 

MAXTFR.R2-JMAKE SMALL ENOUGH“WORDTTOUNI 

R 2 jA(RO) JLOAO INTO COMMAND BLOCK 

R1 >R2 J RESTORE RANDOM NUMBER 

'MORI VE-JTESTING MULTIPLE DRIVES?- 

ranio iexit if no 

0UNIMSK.R2 JEXTRACT UNITS 

“R2 j STPDSK-J SEE IF OVER- 

RAN7 JCONTINUE IF NO 

R5» R ANDOM JGET NEW NUMBER 

~ RA MBLER* R2-JLOAO INTO R2--- 

RAN6 

R2 j CUROSK JFORCE random disk aooress 

'R S >REST-J RESTORE REGISTERS- 

RS J GO BACK 


CURRENT DISK UNIT SUBROUTINE 

'THIS ROUTINE-SETS TJP ‘THE -7 - 

CURRENT DISK UNIT ID. FOR USE IN THE 
CONTROLLER DUSH REGISTER 


CUROSKjRZ 

R2 


JTETCH'C UR RENT UNIT'NUMB ER- 

JMAKE VALIO DISK SELECTION BITS 


-JTND' 


DISK INITIALIZATION ROUTINE 









0 
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2690 

2691 

2692 
“269 J" 

2694 

2695 
“269 6“ 

2697 

2698 

2699 

2700 

2701 

2702 

2703 

2704 
‘2705 

2706 

2707 
“2708 

2709 

2710 

2711 

2712 

2713 

2714 

2715 

2716 
“2717 

2718 

2719 

2720 

2721 

2722 

2723 

2724 

2725 
"2726 

2727 

2728 
”2729 

2730 

2731 

2732 

2733 

2734 

2735 

2736 

2737 
“2738 

2739 

2740 
“2741 

2742 

2743 
“2744 

2745 

2746 


016356 004537 

016362 004537 

016366—005002“ 
016370 004537 

016374 010277 

016400 000240“ 

016402 000240 

016404 000240 

016406 ““052777 
016414 005277 

016420 000240 

01 6422 ~ 012703“ 
016426 105777 

016432 100402 

016434—005303“ 
016436 001373 

016440 042777 

016446 052777 

016454 005277 

016460 004537 

016464“ 052777 
016472 020227 

016476 001403 

016500 ~00 c 237 
016504 000731 

O16506 04,2777 

016514 012777 

016522 012637 

016526 000205 


004066 

0042 76 

016332 

162402 


162360 

“ 000020 “ 

162346 


000136 162332 0KI4« 

000024—162324“- 

162320 

022164 

“000077-T6Z306- 

030000 

“001234- 

000136 162264 0KI2* 

000041 — 162256- 

001234 


016530 004537 004276 

016534 000005 

016536—012702—000200" 
016542 004537 004276 

016546 005004 

0165 50 017703—162224T 

016554 043703 001102 

016560 042703 000100 

016564—020203-*-- 

016566 001411 

016570 005777 162216 


JE 5-56 


R5#$EKTIM JSET UP LOOP FOR SEEK TIME OUT 

RSjROUEST * SELCT FORMATTER 

~R2 FUSE R2 FOR tfdftlT 

R5,DISKID IFORMAT OISK SLECT BITS 

R2j30USH JSELECT OISK 

1WAIT FOROISK READY 

I 

I 

8FL7 £LIT#• DC5K iLOAOFAULT CLEAR COMMAS 

fiOCSR !SET 60 BIT 

I 

“820 ,R3 rSETUP“WATrTOOp“- 

fiOCSR J WA IT FOR DONE 

DKI4 JCONTINUE IF OONE 

R3 lOECREHENT"PROTECT LOOF 

OK 13 ICONTINUE IF REASONABLE TIME 

SFUNCjdOCSR I LOSE FUCNTION BITS 

“8RTZCMD71DC31T-i ENTER RECALIBRATE~C0M HXNB-- 

fiOCSR * SET 60 

R5*WAIT1 IUAIT DONE 

“bnopcmd rsDCSR—Iis suE Nop For se¥k“D0n1- 

R2 jfl UNIFLD I ALL OONE WITH DISKS? 

DKI2 ICONTINUE IF NO 

“CURDSK" f LOOK AT" ANOTHER - 0T5K - 

DKI1 I AND DO ANOTHER DISK 

OFUNCjaDCSR I LOOSE FUNCTION BITS 

8SYSCLR tBIT5 j«TDCSR lC lear ERRORS<ORIVE~N0T~R1EaDT 
i SP)CURDSK IRESTORE CURRENT DISK FLAG 
R5 IA NO RETURN TO CALLING PROGRAM 


“8 F L7 £ L R~jm» DC* 
dOCSR 

“#20f~R3" 

aOCSR 

OKU 

R3 

DK 13 

SFUNCjBDCSR 


THIS TEST VERIFIES THAT INIT CLEARS ALL THE 
DISK CONTROLLER REGISTERS 


JSR 

RESET 

R5»R0UEST 

MOV 

SJF M TR DT jR 

JSR 

RSjRQUEST 

CLR 

R4 

MOV- 

3DCSR>R3~ 

BIC 

HCPU»R3 

BIC 

BINT0N»R3 

CMP 

R2jR3 

BEO 

TNOA 

TST 

SOSTAT 


lREQUEST FORMATTER 
UNITIALIZE ALL HARDWARE 

I ESTABLISH REFERENCE - -- 

I GET FORMATTER AGAIN 
UNITIALIZE SUBTEST NUMBER 
I WAS CONTROL AND “STATU Srurm 
jLGOSE REQUEST BIT IF SET 
ILOOSE INTERRUPT REQUEST BIT 
“ICOMPARE THE DCSR"I3“IT“RTGin 
I IF RIGHT CONTINUE 
ITEST FORD DRIVE READY 










O 


E 5-57 


TNOERR IEX IT WITH ERROR IF ORIVE READY 

SFHTRDY«R2 (SET UP NEW REFERENCE WORD 

0BIT15*R2 lAOD ERROR SUMPARY 

"R2>R3 --JXPPPARE AX AIN - 

TNOERR lEXIT WITH ERROR IF REGISRES NOT EQUAL 

R4 I SUB TEST NUMBER = 1 

"3DCAR.R3-lb A S C OR E"ADD R E S S“INTTTACTZETJ7- 

R2 1SET UP REFERENCE WORD 

R2jR 3 , i INTIALIZED? 

TNOERR-:-IEXIT WITH ERROR"!F NOT- 

R4 1 SUB TEST NO. =2 

aOWCNT»R3 1 bAS WORD COUNT INITIAJIZEO? 

R2..R3-JCOMPARE " -- 

TNOERR /EXIT WITH ERROR IF NOT 

R4 lSUBTEST NO.=3 

a DC Y L i R3-1 WAS CYLINDER A DO RESS - 1NTTTTCT7EU?- 

R2jR3 ICOMPARE 

TNOERR 1 EX 11 WITH ERROR IF NOT 

R4 -IS’JBTEST NO.=4- 

&DSTAT»R3 1FETCH DISK REGISTER 

HBIT15>R3 I LOSE DRIVE READY IF PRESENT 

-RBIT13.R3-1 AN 0 WRITE PROTECT”IF"PRESETTI- 

R2 lS ET UP REFERENCE WORD 

R2»R 3 IIS THE DATA RIGHT? 

"TNOERR-- lEXITIFNOT THE SAME- 

R4 1SUBTEST NUMBER=5(DISK STATUS OK) 

SDFRR.R3 IWAS DISK ERROR INITIALIZED? 

"R2-ISET UP REFERENCE- 

R2.R3 1RESET? 

TNOERR IEXIT IF NO 

-R*-- I SUB TES T NUMBER =6---:- 

80USHjR3 IWAS UNTIjHEAD SECTOR INIT*? 

R2 ISET UP REFERENCE WORD 

R2.R3-1RESET? - 

TNOOUT IEXIT if yes 

ERRFLG ISET ERROR FLAG 

R5. TSTCTt-IGO TO NEXT TESAT- 
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SECTION 1 



THIS DIAGNOSTIC MUST BE RUN ON A 
FORMATTED DISK PACK AND WILL DESTROY 

A LLDATA" 0 NT HE - PA CITi- 

IF IT IS DESIRED TO FORMAT A PACK 
USE THE FORMATTING PROGRAM INCLUDED IN THE 
"THE - BTaGNOST ICT TESTS~*7 _ ANO _ iOT- 


nrswinnnnr* »t»st» «» >««« »*«««.««« *»»»»» *«»»* **»»• g g ««o • « 



36 000000 003000 

“37 - 


1* SET PROGRAM COUNTER (PC) TO "START" 

"ADDRESS" - *-- 

.WORD START ____ 

2. ENTER STARTING TEST NUMBER IN THE HOST SIGNIFICANT 

_BYT E OF THE CONSOLE SWITCH REGISTER. _ 

3. ENTER DESIRED ENO TEST NUMBER IN THE LEAST 

SIGNIFICANT BYTE OF THE CONSOLE SWITCH REGISTER. 
THEFT*ST - TES T ~NUMB E R~IS ‘ ZER 0. -- 

4. SET THE HOST SIGNIFICANT BIT (BIT 15) OF SWITCH 

-"REGISTER - IF~7H£" TESTS - ARE~TO BE REFEAtEOrLEAVE- 

RESET IF THE TESTS ARE TO BE EXECUTED ONLY ONCE. 

~5"i~DEPRESS - ""START" SWITCH ON COMPUTER - CCNSOL"E. " THE- 

COMPUTER WILL START AND THEN HALT. 

"Ti r ENTER r- STAR‘TTNS — DTST< — DRT¥E~NUMBER"‘ - nrT(rTHE — HOST- 

SIGNIFICANT BYTE OF CONSOLE SWITCH REGISTER. 

- mNTER“ _ jrOHBER~OF THE^TTS T - D ISK DR IYE“TO — 6E“TEST E D - TN- 

THE LEAST SIGNIFICANT BYTE OF CONSOLE SWITCH RE6ISTER/ 
NOTE THAT THE MAXIMUM DRIYE NUMBER=3(0 THRU 3) 















6 


1 

A 

A FORMAT ROUTINE 9/29/75 

J 

A THIS SUBROUTINE FORMATS THE OATA FOR THE 
A OUTPUT BUFFER USED IN ALL DISK WRITE 
A OPERATIONS.THE MESSAGE FORMATTED CONSISTS OF 
i 64 WORDS OF AN DECREASING COUNT. 

A 64 WORDS OF ALTERNATING 1 AND 0 CHARACTERS. 

I 64 IiORDS OF ALTERNATING CHECKERBOARD AND 

A REVERSE CHECKERBOARD CHARACTERS. AND 64 WORDS OF ALTERNATING 
A SLIDING ONES AND SLIDING ZERO WORDS 

A ..... . 

A AT ENTRY R1 POINTS TO THE BUFFER ORIGIN THAT IS TO BE FORMATTED. 
A 


A 

A 


HOV 

RO*-(SP> 

iSAVE REGISTERS 


MOV 

MOV 

HOV 

RI.-(SP) 
R2.-CSP) 
R3»-(SP A 

i 

; 

i 


HOV 

R5 j-(SP ) ” 

i 


MOV 

06 4•j R 0 

J GET CHARACTER COUNT 


MOV 

RO j R5 

ISAVE IN R5 ALSO 


MOV 

RQj(R1>* 

J FORMA T DATA bORD . .. .. 


DEC 

RO 

ADECREMENT CHARACTER COUNT.CHANGE DATA 


BNE 

F1LP 

AREPEAT IF NOT DONE 


CLR 

R2 

A ESTABLI SrTO character - 


MOV 

0377.R3 

AESTABLISH ALL 1*S CHARACTER 


MOV 

R5.R0 

^REINITIALIZE CHARACTER COUNT 


HQVB 

~R2. <R1 >“+ 

A INITIALIZE 0CHARACTER .. 


MO VB 

R3»(R 1 ) + 

AlNITIALIZE 1'S CHARACTER 


DEC 

RO 

AOECREMENT LOOP COUNT 


BNE 

F2LP ~ 

1 REPEAT IF NOiT DONE 


MG V 

R5.R0 

i GET NEW CHARACTER LOOP COUNT 


HOV 

B12S.R2 

^ESTABLISH CHECKERBOARD REFERENCE 


MOV 

' U252.R3 

AESTABLISH REVERSE LOOP COUNT 


HO VB 

R2»(R1) ♦ 

AlNITIALIZE CHECKERBOARD CHARACTER 


MO VB 

R3,(R1 ) ♦ 

AlNITIALIZE REVERSE CHECKERBOARD CHARACTER 


DEC 

RO 

1 DECREMENT'LOOP COUNT.. •—~ - - ^ 


BNE 

F3LP 

JREPEAT IF NOT DONE 


MOV 

U2.R5 

JESTABLISH OUTER LOOP COUNT 



MOV B16. .RO A ESTABLISH INNER LOOP COUNT 

MOV BS00RG.R2 APOINT R2 TO THE ORIGIN OF SLIDING ZERO 
MOV (R2)+.(R1).aINITIALIZE BUFFER LOCATION 
DEC RO AOECREMENT LOUP COUNT! INNER > 

BNF F4LP AREPEAT IF NOT DONE 

MOV 016..RO AREESTABLISH INNER LOOP COUNT 

MOV US1 0RG»R2~AP0INT R2 TO ORIGIN OF SLIDING - 1 TABLE 

MOV (R2) + ,CR1)♦ A INITIALIZE LOCATION WITH SLIDING 1 CONSTANT 

DEC RO ADECREMENT LOOP COUNT 

BNF - F5LP AfiEPEAT IF NOT DONE 

DEC K5 ADECREMENT OUTER LOOP COUNT 

BNE FOLP AREPEAT IF NOT DONE 

HOV - (SPTV.R5 ARESTORE REGISTERS 

MOV (SPA+.R3 A 

MOV (SP)♦»R 2 a 
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58 017100 012601 

59 017102 012600 

60 017104 000205 

"61-- 

62 

63 

"64- 

65 

66 

"6 7 "- 

68 

69 

~70- 

71 

72 

"73- 

74 

75 

”76-— 

77 

78 

79 -- 

80 
81 

~82 -----—— 

83 

84 

8 5- 

86 

87 

-88-- 

89 

90 

~91--- 

92 017106 010046 

93 017110 010146 

"94 017112—010446-- 

95 017114 005037 001134 

96 017120 013701 001234 

-97 017124—006301—- 

98 017126 016101 001200 

99 017132 012704 044312 

100 017136" 012402- 

101 017140 012103 

102 017142 020203 

103 017144 — 001012- 

104 017146 005237 001134 

105 017152 005300 

106 017154 - 001370- 

107 017156 005037 001332 

108 017162 012604 

109 017164- 012601- 

110 017166 012600 

111 017170 000205 

11 2 0171 72~ 005737—001244“ 

113 017176 001035 

114 017200 005737 001104 


MOV CSP)♦jR1 l 

MOV <SP)+#R0 I 

RTS R5 IRETURM TO TEST PROGRAM* 


9/29/75 


DATA COMPARE SUBROUTINE 


THIS SUBROUTINE COMPARES OATA OBTAINED FROH THE 
DISK DURING ANY DISK READ OPERATION IN THE INPUT 

DATA BUFFER VITiT THE REFERENCE"DATA~ACTUAtmRTTFN- 

ONTO THE DISK AND CONTAINED IN THE OUTPUT OATA BUFFER* 


AT ENTRY RO CONTAINS THE NUMBER OF WORDS THAT 
ARE TO BE COMPARED,- 


TF “AN ERR OR “OCCUR* *--- 

1* THE ERROR FLAG IS SET AND CONTROL 
- ' IS TRANSFERRED"*ACK TO THE' CALLINCT~PRYJOR^MT~-^ 

2. THE CHPCN1 COUNT LOCATION CONTAIN THE 

- NUMBER OF"THE~COHPARIStJW AT"WHTOCH~THE~ER1lOFrWinSr 

DETECTED* 


DATCHP* MOV RO#-(SP) iSAVE REGISTERS 

MOV RIj-CSP) I 

---MOV R4T-TSPT-1-—— -- 

CLR CMPCNT IRESET COMPARISON WEORO COUNT 

MOV CURDSKjRI jGET CURRENT DISK NUMBER 

—-ASL—R1 -JHAKE-YALIO~WGRD"INDEX-“—- 

MOV IBFTBL(R1>*R1fGET INPUT BUFFER ORIGIN AODRESS 
MOV OODBUF* R4 IGET OUTPUT BUFFER ADDRESS 

HTCRtPr - MOV <R4)♦#R2-JGEr REFERENCE DATA WORD- 

MOV CR1) + *R3 I GET ACTUAL DATA WORD 

CMP R2#R3 IARE THEY EOUAt? 

-BNE DTCMER-JEXIT WITH ERROR IF NOT"- 

DCMPA* INC CMPCNT JlNCREMENT COMPARISON COUNT 

DEC RO IOECREMENT WORD COUNT 

-BNE “ DTCMLP-IREPEAT IF NOT DONE--- 

CLR RTRYIN IRESET RETRY INDEX 
DTCMEXt MOV (SP)+*R4 IRESTORE REGISTERS 

-MOV CSP )♦ jR t-1“ - -- 

MOV <SP>+*RO I 

RTS R5 IRETURN 

irrCPERT-TST-NONCON-IXONSOLE* ACTTVET^-- 

BNE ERSET 1SET ERROR IF NO 

TST TTYPUT ITELETYPE HERE? 
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01720A 
017206 
017212 
017214“ 
017220 
017226 
“017230“ 
017236 
017240 
017244“ 
017250 
017252 
017256 
017262 
017264 
017270 
017272 
017276 
017302“ 


001032 

005737 177570 

100027 

“005237—OOT314- 

032737 000001 177570 

001747 

02 3 7 27—001332—1100020“ 
002012 

013700 001332 

“005360 001336- 

005720 

010037 001332 

005260 “ 001336- 

000737 

005237 001316 

“000726 - 

005237 001322 

005237 001320 

“000727- 


BNE ERSET ISET ERROR IF YES 

TST CSUR IINHIBIT DATA ERROR ON? 

BPL ERSET ISET ERROR FLAG IF NO 

INC ERRCNT iINCREMENT ERRCNT IF YES 

BIT 81. CSWR IARE WE IN RETRY MODE? 

BEO OCMPA ICHECK NEXT WORD IF NOT 

CMP RTRYIN.B16. FIS REENTRY INOEX LESS THAN 16* 

BGE HDERR ITHIS IS A 'HARD ERROR' IF NO 

MOV RTRYIN»RQ IGET ENTRY INDEX 

DEd“ tRRTAB(RO) rOECREMENT - CURRENT RETRY INDEX COUNT 

TST <R0)+ 1INCREMENT INDEX BY TWO 

MOV ROiRTRYIN ISAVE UPDATED RETRY INDEX 

INC ERRTAB(R05 11NCREMENT APPROPRIATE RETRY. INDEX 

BR DTCMEX IGO TRY READ OPERATION AGAIN 

HOERRs INC HERCNT lINCREMENT HARD ERROR COUNT 

"BR DCMPA IGO ON TO NEXT “WORD 

ERSET* INC ERRFLG iSET GENERAL ERROR FLAG 

INC DATERR ISET DATA ERROR FLAG 

BR DTCMEX iEXIT . 


017304 
“0173OS- 
017312 
017314 
017320“ 
017324 
017326 
017332“ 
017336 
017340 


0102 46 
100007 

017702 161472 

042702-177774 

006302 

010262 001122 
“005237 001150 

012602 
000002 


OISK.OPERATION COMPLETE INTERRUPT SERVICE ROUTINE 


THIS ROUTINE IS ENTERED WHENEVER A DISK OPERATION 
COMPLETE INTERRUPT IS GENERA TED.THE ROUTINE SETS 
FLAGS“IN THE "IN IERRUPT~TABLE‘ TO REMEMBER“THE“OCuRRENCC 
OF THE INTERRUPT AS WELL AS TO IDENTIFY THE DISK 
DRIVE ASSOCIATED WITH THE DISK OPERATION 
THAT GENERATED THE INTERRUPT. 


OSKDN * 


MOV R2.-ISP) ISAVE R2 

“TSTF “3DSTA1—I I S TH1S TT S EEK“T“NTERKUPr7 --- 

BPL DKDNEX iSET INTERRUPT FLAG IF NO 

MOV S0STAT.R2 IGET CURRENT STATUS REGISTER 

“BTC BT77774.R2“IEXTRACT TTTSK ORIVtlDFNTIFTCATION BITS- 

ASL R2 I MAKE DISK DRIVE NUMBER A VALID WORD INDEX 

MOV R2*INTTBLIR2JISAVE IDENT. IN TABLE LOCATION 

“INC INTFLG ISET GENERAL INTERRUPT“FLAG-- 

MOV CSP1 + .R2 IRES TORE R2 

RTI {EXIT FROM INTERRUPT 

I 9/29/75 

I WAIT SUBROUTINE 

“I ' 

I 

I THIS ROUTINE WAITS A MAXIMUM OF APPROX. 

“J- T OOM TL CT S ECO NDS “OR~ONT I L“AN IN TER R UPT“0 CCDTTS1- 

I WHICHEVER COMES FIRST.CONTROL IS THEN TRANS- 
I FERRED TO THE CALLING PROGRAM. 
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A ii*] 
• ,u| 



© 


172 

173 
17A 

175- 

176 017342 010046 

177 017344 010146 

-178-01734^—013700— 0013 117 

179 017352 012701 177777 

180 017356 005737 001150 

-181 017362-001004- 

182 017364 0053u1 

183 017366 001373 

-184 017370- 005300- 

185 017372 001367 

186 017374 012601 

-187 017376- 012600- 

188 017400 005046 

189 017402 012746 017410 

-190 017406- 000002- 

191 017410 000205 

192 

-193. —.... 

194 

195 

-196-—--- 

197 

1v8 

199 -- 

200 
201 

-202 - 

203 

204 

2u5-—-- 

206 

207 

- 2G8 0T74"t2—005004- 

209 017414 004537 004276 

210 017420 005000 

-21 1 017422—004537—Gt753fr 

212 017426 005737 0013*2 

213 017432 001034 

214 017434-005204- 

215 017436 022010 

216 017440 004537 017530 

- 217 0174 44 - 005737 —001322 

218 017450 001025 

219 017452 005204 

-220 017454 - —022010- 

221 017456 004537 017530 

222 017462 005737 001322 

-223 017466 — 001016- 

224 017470 005204 

225 017472 022010 

-226 017474 “004537 —01 753a 

227 017500 005737 001322 

228 017504 001007 


1 

I 

i 

I : : 

WAITl HOV ROj-(SP) JSAVE RO ANO R1 

MOV RIj-(SP) I 

-MOV-TIH L P y RO- F E S T ABL I Sr O U T E R BA IT L O OP 

UTPLAt MOV UTlMEjRI lESTABLISH WAIT 

VTPLi TST INTFLG (HAS INTERRUPT OCURREO YET? 

-BNE—BTEX IT- ( E X IT T F YES- 

DEC R1 lOECREMENT LOOP COUNT 

BNE liTPL IRPEAT IF NOT DONE 

-OEC-R0-(0ECREMENT OUTER WAIT LOOP- 

BNE VTPLA fLOOP A6AIN IF NO INTERRUPT 

VTEX1T« MOV <SP>+*R1 (RESTORE R1 ANO RO 

-MOV—<SP ) + »R 0- J - - 

CLR -CSP) (LOVER CPU HERE 

MOV OVTPLl#-<SP) ( 

-RTI- -(- 

VTPLI* RTS R5 (RETURN NOV 

( LOREAD.PAL 


REGISTER LOAD ANO READ TESTS 


THIS ROUTINE TESTS THE CAPABILITY OF THE 
SELECTED FORMATTER REGISTERS TO BE LOAD- 
ED~~AN0 ~INTERR06ATED~WT'TH~ANY~ T)ATA * EA C H RE GI ST ER 
IS CHECKED VITH FOUR CONSTANTS 100 TIMES* 


AT ENTRY*THE REGISTER INOEX IS IN RO* 

IF AN ERROR IS OETECTEOjTHE TEST EXITS TO 
PROGRAM CONTROL VITH THE ERROR FLAG SET.~ 


TttlT-CLR— R4-(INITIALIZE SUBTESr-NUHBER- 

JSR RStROUEST (REOUEST 211 

CLR RO (INITIALIZE REGISTER INDEX 

-JSR—R5.L0R0-TJUNP-TO LOAD ANO READ ROUTTHF 

TST ERRFLG (ERROR OCCUR? 

BNE TN1ERR (EXIT IF ERROR 

TNTm-1NC R4--( SUB TEST" NUMBER*!" CTJCSR7- 

CMP (RO)**(RO> (SELECT NEXT REGISTER 

JSR RS*LORD (JUMP TO LOAD ANO REAO ROUTINE 

-TST—ERRFLG-(ANY ERRORS?-- 

BNE TN1ERR (EXIT IF ERROR 

TN1B< INC R4 (SUBTEST NUMBER*2 (DCAR) 

-CMP—(RO) + *tRO?-(SELECT NEXT REGISTER- 

JSR RS*LORD (JMP YO LOAD AND READ ROUTINE 
TST ERRFLG (ANY ERRORS? 

-BNE—TN1ERR-(EX IT" IF ERROR- 

TN1CI INC R4 (SUBTEST NUMBER»3 (DVCNT) 

CMP <RO)+#(RO) (SELECT NEXT REGISTER 

-JSR—R5*L0R0-(JUMP "TO LOA 0 AND"READ"ROUTTNE' 

TST ERRFLG (ANY ERRORS? 

BNE TN1ERR (EXIT IF ERROR 



o 


/ 









SMDlA «MAC 


MACRO V06-03 21-APR-78 00*02 PACE 6-4 


229 

230 

231 

017506 

017510 

017512 

005204 
022010 
004 537 

017530 

TNIDl 

INC 

CMP 

JSR 

R4 

(RO)+#(RO) 
R5*LDRD 

I SUBTEST NUMBER-4 (DCYL) 

ASELECT NEXT REGISTER 

J JUMP TO LOAD AND READ ROUTINE 

“232 

017516 

005737“ 

"UCT13Z2 


TST 

“ERRFLG 

I AN Y* ERROR S? 

233 

017522 

QUl000 



BNE 

TN1ERR 

/EXIT IF ERROR 

234 

017524 

004537 

003342 

TNI ERR * 

JSR 

R5 j TSTCTL 

{EXIT TO PROGRAM CONTROL WITH ERROR 

“23? 







JPLAG SET IF A JUMP TO THIS INSTRUCTION 

236 







J WAS FROM LOAD AND READ ROUTINE* 

237 







JOTHERWISE *ALL THE REGISTERS ARE CKECKED 

238 







J AND THE NEXT TEST CAN BE RUN 

239 





/ 



240 





l 



241 





/LuADAND read 

ROUTINE 

242 





1 



24 3 





I 



244 

Ui75 3U U10146 


LORD: 

hctv“ 

“RTj-(5P7 

/ SAVE PPG ISTERS / RTjrR 41A HD “PS “ 

245 

017532 

010446 



MOV 

R4 #-(SP) 

/ 

246 

017534 

010546 



MOV 

R5 j-(SP) 

1 

24 7 

U17536 012704 

UU00U4 


MOV ' 

44jR4 

1E ST A B L TS HTC 0 N ST AN T LOOP COUNT 

248 

017542 

0127U1 

002712 


MOV 

8CNSTNT,R1 

iPOINT R1T0 THE CONSTANT TABLE 

249 

017546 

010005 



MOV 

RO jR5 

1 PUT THE REGISTER INDEX INTO R5 

250 

017550 

063705 001000 


ADD 

DCSRj R5 /COMPUTE REGISTER I/O ADDRESS 

251 

017554 

012102 


LRLP1« 

MOV 

(R1 ) ♦ j R2 

/GET REFERENCE CONSTANT 

252 

017556 

046002 

002552 


BIC 

REGMSKCRO) 

* R2;MAS K OUT UNWANTED BITS 

"2 5 3 

□17562 

005700 



TST 

RO ' 

JTEST RO FOR REGISTER DCSR 

254 

017564 

001006 



BNE 

LRLP3 

JCONTINUE IF NOT OCSR 

255 

017566 

053702 

0011 02 


BIS 

HCPUjR2 

/ENTER MULTPI 

~ 256 

017572 

042702 

000100* 


BIC 

4 INTONj 

R2/AND INTERRUPT ENABLE “ 

257 

017576 

052702 

0U0200 


BIS 

flFMTRDY 

* R2 J M ASK IN FORMATTER READY 

258 

017602 

012746 

000144 

LRLP3I 

MOV 

BIOO.i- 

C SP)1LOOP COUNT 

259 

01 /6U6 

010215 


LRLP2 8 

MOV 

' R2j3R5 

/LOAD REGISTER WITH CONSTANT- — 

260 

017610 

011503 



MOV 

9R5,R3 

/READ REGISTER BACK 

261 

017612 

020203 


LRLP4 * 

CMP 

R 2 *R3 

5 IS THE DATA RIGHT? 

26 2 

017614 

001014 



BNE 

LRERR 

/NOsEXIT TO ERROR ROUTINE 

263 

017616 

005316 



OEC 

asp 

JOECREMENT REPEAT LOOP COUNT 

264 

017620 

001372 



BNE 

LRLP2 

/REPEAT IF NOT DONE WITH LOOPS 

"265 

□17622 

005304 



DEC" 

R4 

jDEChtMENl CONSTANT LOOP COUNT 

266 

017624 

001403 



BEO 

LREX 

/EXIT IF DONE 

267 

017626 

CU2606 



CMP 

(SP) + jSP JF IX UP STACK 

“26 8 

017630 ~ 

000137 

0T75T5 


"J M P “ 

LRLPT 

/REPEAT TEST WITH NEXT CONSTANT- 

269 

01 7634 

02260o 


LREX t 

CMP 

<SP)+*SPjFIX UP THE STACK POINTER 

270 

017636 

012605 



MOV 

( SP ) ♦ jR 5 

/RESTORE REG ISTERS zR 5* R4 AND R1 

“271 

01/6 40 

012604 



MO V “ 

CSP) + »R4 

/ 

272 

G17642 

U12601 



MOV 

(SP)**R 1 

1 

273 

017644 

000205 



HIS 

R5 

1 RETURN TO TEST NUMBER ONE 

"27 4 

017646 

GU5237 

001322 

LRERTFi 

INC 

ERRFLG 

/SET ERRGR FLAG 

275 

017652 

000770 



BR 

LREX 

A EX IT TO TNI WITH ERROR FLAG SET 

276 





1 




“277 

278 

279 

280 
281 
282 

“283 

284 017654 005004 TN2* 

285 017656 00/537 004276 


I SLIDINGDNES AND ZEROES TESTS 

I 

* IN THE FOLLOWING TESTS ALL THE CONTROLLER 
/ REGISTERS “ARE LOADED AND READ BACK WITH”IT 
1 PATTERNS OF BOTH SINGLE BIT ON AND SINGLE 
) BIT OFF DATA WORDS 


CLR R4 /INITIALIZE SUBTEST NUMBER 

JSR R5*RGUEST /REQUEST 211 
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I ^ 


•d 










286 017662 012700 000000 

287 017666 012701 002612 

288 017672 004537 020144 

-289 017676—005737—001322“ 

290 017702 001035 

291 017704 005204 

-292 017706~012010 ~ 

293 017710 004537 020144 

294 017714 005737 001322 

- 295 017720“ 001026“.“ 

2v6 017722 005204 

2v 7 017724 012010 

-298 017726 004537 0201*4“ 

259 017732 005737 001322 

300 017736 001017 

-301 017740“ 005204 -- 

302 0177*2 012010 

303 0177*4 004537 020144 

--304 017750“ 005737 “001322“ 

305 017754 001010 

306 017756 005204 

-307 017760 012010- 

308 017762 004537 020144 

305 017766 005737 001322 

-310 017772 001001..— 

311 01777* 000402 

312 017776 005237 001322 

-313 020002 “004537 003342 

314 

315 





31 7 

318 020006 005004 

319 020010 “004537—00*27ff 

320 020014 012700 000000 

321 020020 012701 002652 

322 020024“ 00*537“02014*' 

323 020030 005737 001322 

324 020034 001402 

325 020036 000137 “ 020136" 

3*6 020042 005204 

327 020044 012010 


9 


{40 I 


328 0200*6 00*537 “0201*4 

329 020052 005737 001322 

330 020056 001027 

-331 020060-00520*--— 

332 020062 012010 

333 020064 004537 020144 

33* 020070 005737-001322- 

335 020074 001020 

336 020076 005204 

-337 020100 “ 012010- 

338 020102 004537 02014* 

339 020106 005737 001322 

-340 020112 “ 001011-- 

341 020114 005204 

342 020116 012010 


d 


HOV 90«R0 UNITIALIZE REGISTER INDEX NUMBER 

MOV SSIORGjRI ILOAO ADDRESS OF SLIDING ONE TABLE 
TN2A< JSR R5,SLIDE lJUMP TO SLIDE ROUTINE 

-TST-ERRFLG-JANY“ERR OR S?“CCORTROL“ANIJ“TnrnrSl--- 

BNE TN2ERR lEXIT IF ERROR 

INC R4 )SUB TEST NUMBER =1 

-HOV-(RO)*jTR07lSELECT“NEXT REGISTER- 

TN2BI JSR RS« SI IOE lJUMP TO SLIOE 

TST ERRFLG lANY ERRORS? (UNIT HEAD AND SECTOR ) 

-BNE-TN2ERR-1 EX IT IF ERROR- 

INC R* 1 SUB TEST NUMBERS (CORE ADDR. REG) 

MOV (RO)*.(RO)iSELECT NEXT REGISTER 

TN2CT-JSR—R5,SLIDE —JJMP TO SLIDE '- 

TST ERRFLG I ANY ERRORS? 

BNE TN2ERR lEXIT IF ERRORS 

-INC—“ R4 J SUB TEST NUMBER=3“CV0RD“C0UNT “RFGD- 

MOV (RO)+»(RO)lSELECT NEXT REGISTER 
TN2D t JSR R5.SLIDE lJUMP TO SLIOE ROUTINE 

-TST ERRFLG-1 ANY ERRORS- 

BNE TN2ERR lEXIT IF ERROR 

INC R* 1 SUBTEST NUMBER >4 (CYLINDER ADDRESS REG) 

-MOV ~“(R0) + »(R0)“1 SELECT NEXT REGISTER- 

TN2E1 JSR R5.SLIDE lJUMP TOSLIDE ROUTINE 

TST ERRFLG lANY ERRORS? 

-BNE “TN2ERR-lEXIT IF ERROR-- 

BR TN20UT 1 EXIT TO NEXT TEST 

TN2ERR1 INC ERRFLG 1SET ERROR FLAG 

TN2DUTT“JSR-R5.TSTCTL-1 EX IT“TO“NEX"I TEST- 

1 

1 SLIDING ZERO TEST 

I 

TN3i CLR R4 UNITIALIZE SUBTEST NUMBER 

-JSR-R5»R0UEST-lRE0UEST“2t1- 

HOV BOjRO UNITIALIZE REGISTER INDEX 

HOV SSOORGjRI ILOAO ADDRESS OF SLIDING ZERO TABLE 

TN3 A1-JSR—R5iSLIDE ~! JUMP" TO SLIDE ROUTINE 

TST ERRFLG 1 ANY ERRORS? (CONTROL AND STATUS) 

BEO .+6 iCONTINUE IF NO 

-JMP-TN3ERR—lEXIT IF YES -- 

INC R4 1SUB TEST NUMBER =1 (UNITjHEAD AND SECTOR) 

HOV (RO)*»(RO) 1SELECT NEXT REGISTER 

-TK3BT-“JSR “RSiSLlDE-lJUMP TO SLIDE ROUTINE"'- 

TST ERRFLG 1ANY ERRORS? 

BNE TN3ERR lEXIT IF ERROR 

-INC R4 -ISUBTEST NUMBERS (CORE“ATTDR.—RFGISTERT- 

MOV (RO)**(RO) 1SELECT NEXT REGISTER 

TN3C1 JSR R5jSLIOE lJUMP TO SLIDE ROUTINE 

-TST -ERRFLG-1 ANY ERRORS? - 

BNE TN3ERR lEXIT IF ERROR 

INC R4 1 SUBTEST NUMBER*3 (WORD COUNT REGISTER) 

-MOV.(R0)*»(RQ->—1SELECT NEXT REGISTER- 

TN3D l JSR R5*SLI0E lJUMP TO SLIDE ROUTINE 

TST ERRFLG 1 ANY ERRORS? 

-BNE —TN3ERR-lEXIT IF ERROR- 

INC R4 1 SUB TEST NUMBER ** 

MOV (RO) + *(RO) iSEL• NEXT REG* (CYLINOER ADDRESSS REG) 







e 




b 


b 

ter 


50 j 


'B 


# 
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• 

6 

343 

344 
34 5 

020120 

020124 

020130 

004 5 37 
005737 
001002 

020144 

001322 

TN3Et 

JSR 

TST 

BNE 

RSjSLTOE 1JHP TO SLIDE ROUTINE 

ERRFLG JANY ERRORS? 

TN3ERR lEXIT IF ERROR 

* 



£ 

-346 





I 




J 

2 

34 7 


001004 



DBAR 

“OCAR JREOEFINE CORE AOORESS 

REGISTER 

FOR THOSE 


17 

348 





1 

PEOPLE WHO CALL IT eUSS 

AOORESS 

REGISTER 


^7" 

-349 





I 




9 

5 

350 

020132 

004537 

003342 

TN30UT t 

JSR 

R5* TSTCTL lEXIT IF OONE 




6 

351 





I 





7 

35 2 





I 




• 

3 

353 





I 





9 

354 





I 





10 

3 5 5 UZ0T36 0D5Z37 UU13Z2 

TTT3ERR* INC 

ERRFT5 »Sn ERROITFLAG 



• 

11 

356 

020142 

000773 



BR 

TN30UT 1ANO EXIT 





357 





J 





13 

358" 





I 




• 

14 

359 





I 





15 

3oO 





I 





IB 

L_-361 









dH. i? 

362 





I 





— 

363 





i 

SLIDE ROUTINE 





3&4 





I 





365 





1 THIS ROUTINE CONTROLS THE LOADING OF THE 




2! 

3c6 





} SLIDING ZERO ANO ONE PATTERNS INTO THE 




177 

367 





X DISK CONTROLLER RFGT5TERS# 



• 

’77 

368 





l 





— 

P 4 

369 





X 






370 

020144“ 

~cnaT45~ 


" — srruET- 

MOV R1*-CSPF^ xSAVt REG ISTERS Rl,fT47R5 





37 1 

020146 

010446 



MOV 

R4 *-( SP ) X 




j:7 

372 

020150 

010546 



MOV 

R5 *-( $P ) X 





373 

020152 

■ 012704 

TJD0020 - 


MOV 

C20iR4 ~l ESTABLISH LOOP COUNT 



o 

;;; 

j 374 

020156 

010005 



MOV 

RO»RS JEST REGISTER INDEX INTO RS 




P 

1 375 

020160 

063705 

001000 


ADO 

DCSR j R5 l COMPOTE REGISTER I/O AOORESS 




7 

376 

020164 

01210?“ 


-sin— 

MOV 

(R1)+jR2 IGET REFERENCE CONSTANT 



I 

, 3 / 

1 37 7 

020166 

046002 

002552 


BIC 

REGMSK(R0)jR2JMASK OUT UNWANTED BITS 




| Y: 

] 378 

020172 

005700 



TST 

RO X IS THIS THE DCSR? 




3o0 0201 76 
381 020202 
"332 020206 ' 

383 020212 

384 020214 
"385 020216 

386 020220 

387 020222 
3b8 020224 
3o9 020226 
390 020230 

-391 020232 

392 020234 

393 020236 
"394 02024 Z 

39 c 

396 

“397- 

398 

399 


052702 
053702 
042702“ 
010215 
011503 
020203 
001006 
005304 
001357" 
012605 
012604 
012601 " 
000205 
005237 
000771“ 


000200 
001102 
“0001 OCT 


SLIDE1* 


001322 


BIS 
BIS 
~BI C“ 

MOV 
MOV 

“STTTJE2T CMP 
BN E 
DEC 

-BNE 

SLEX* MOV 

MOV 

-MO V“ 

RTS 

SLERR* INC 

-BR “ 


4FMTRDY#R2xQR IN FORMATTER READY 
MCPU jR 2 iENTER REQUEST BIT 
SINT0N>R2;L0Q$E INTERRUPT ENABLE 
R2*3R5 XLQAD REGISTER 

XREAO RFGISTER BACK 
IIS THE DATA CORRECT? 

INO EXIT TO ERROR ROUTINE 


£)R5 f R 3 
-R 2 3 


SLERR 
R4 
' SL1 

(SP)♦jR 5 
C SP) + iR 4 


IDECREMENT LOOP COUNT _ 

IREPEAT TEST LOOP UI TH NEXT “CONS TaNT 


I RET RI EVE REGISTERS FROM STACK 
X 

(SP) +j*1; - - 

R5 I EX IT TO FETCH ANOTHER RE6ISTER 

ERRFLG 
SLEX- 


JERROR OCURRED SET ERROR FLAG 
“X JUMP“TD~EXIT ROUNTTNE 


ERREG.PAL 


4M.ECC TEST NUMBERS 4>> 7 


NOVEMBER-13-77 




01 
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400 

401 

402 

-403-:- 

404 

405 

-406- 

407 

408 

4U9— - - 

410 

411 

-41 2-r- 

413 020244 004537 004276 TN4t 

414 020250 000005 

415-020252—004537—004276- 

416 020256 005004 

417 020260 004537 021100 

- 418 020264—013701 - 001040 - 

419 020270 005201 

420 020272 010177 160504 

-421 020276004537-016332 - 

422 020302 050277 160474 

423 020306 052777 000077 160464 

-424 020314 -004537—021100- 

425 020320 005777 160454 

426 020324 100402 

-427 020326 000137~ 021020-TNAEXt 

428 020332 005204 

429 020334 012702 000100 

430 020340 -017703- 160450- 

431 020344 042703 010000 

432 020350 020203 

433 020352- 001365---- 

434 020354 00520* TM4AS 

435 020356 004537 021030 

436 020362 005737—001322- 

437 020366 001402 

438 020370 000137 021024 

439 020374- 005204-TN4®-* - 

440 020376 013702 001042 

441 020402 062702 000200 

442 020406 -010277— 160370- 

443 020412 004537 016332 

444 020416 050277 160360 

-44 5 0204 22- 052777-000077—160350- 

446 020430 004537 021100 

447 020434 005777 160340 

-448 020440- 100332--—- 

449 020442 005204 

450 020444 012702 000020 

-451-020450 017703 160340- 

452 020454 042703 010000 

453 020460 0202U3 

-454 020462 001321....— 

455020464 005204 TNACl 

456 020466 004537 021030 


“J- ! - 

f DISK ERROR AND STATUS RE6ISTER TESTS 

"1 - 

I THESE TESTS VERIFY THAT THE N0NEX1STANT HEAD# 

« SECTOR ANO CYLINDER(TRACK) ERRORS CAN 
-l-BE—SET—»'ND—C LEAKED—PROPER ITT#-- 

I ALSO TESTED INTHIS TEST IS THE BYTE LOADING 

-T-CAPABILITY Or THE-COHHANO AND-STATUS-RECtDCSirm- 

JSR R5#R0UEST IT ETCH 211 

RESET IRESET I/O BUSS 

-JSR-R5#ROUEST-IGET 211 AGAIN - 

CLR R* UNITIALIZE SUBTEST NUNBER>0 

JSR RS#TSTOSK iFORHATTER READY?#WAIT IF NOT 

NOV-NAXSECfRI-ILOAO ILLEGAL SECT0R HU8BER- 

INC R1 I 

NOV R1*3DUSH I 

JSR-R5#01SKIU-"(SET" UP"’CURRENT""DISK SELECT- 

BIS R2#S0USH ISELECT DISK 

BIS BNOPCHO*«OCSR I ISSUE NOP COHAND 

-JSR-RSxTSTOSK IVA"! T - FORMATTER-READY- 

TST 80CSR > ERROR 

BHI •♦6 (CONTINUE IF YES 

-JHP—TN4ERR-INOrGOTO-NEXT TEST - 

INC R4 I SUBTEST NUMBER-1(ERROR DETECTED) 

MOV B100#R2 (SET UP REFERENCE UORD 

NOV-80ERR#R3-(FETCH ERROR-REGISTER- 

BIC 810000*R3 (CLEAR DRIVE MOT REAOT IF SET 

CHP R2*R3 1 ERROR OETECTED? 

BNE-IN4EX —1N0T-DETECTE0 SET ERROR-FLAG-- 

INC R4 (SUBTEST NUMbER*2(CLR SECTOR ERROR) 

JSR R5jCIRERR (JUMP TO CLEAR ERROR 

TST—ERRFLG-(ERROR FLAG SET?-- 

BEO •♦6 (NO*CONTINUE 

JHP TN4FIN (YEStEXIT TO NEXT TEST 

NOV MAXHD#R2 (LOAO HAXINUN HEAD ADORESS 

ADD BHDINC#R2 (HAKE ILLEGAL AOORESS 

-NOV-R2#90USH-(LOAD INTO 0USH-RE6ISTER- 

JSR R5#0ISKI0 (SET UP CURENT OISK SELECT 

BIS R2#a0USH (OR IN SELECT 

BIB-BNOPCHO#SOCSR-(ISSUE NOP COMMAND - --- 

JSR R5#TSTDSK (BAIT FORMATTER READY 

TST aOCSR (ERROR OETECTED? 

“BPL—TN4EX-(NOT'DETECTED GO TO NEXT~TES1- 

INC R4 (SUBTEST NUMBERS(ERROR OETECTEO) 

MOV 820#R2 (SET UP REFERENCE WORO 

-MOV-aOERR#R3-(FETCH ERROR' REGISTER-- 

BIC 810000#R3 (CLR ORIVE NOT READY IF SET 

CMP R2«R3 (EQUAL? 

-BNE-YN4EX- I NOT EOUAL' EXIT“-;- 

INC R4 (SUBTEST NUM8ER«5(HEAD ERROR DETECTED) 

JSR R5#CLRERR (CLEAR ERROR FLAG 








6-8 


TST ERRFLG (ERROR FLAG CLEARED? 

BNE TN4FIN (NOT CLEAREOiEXIT TO NEXT TEST 

INC R4 (SUBTEST NUMBER=6<ERROR CLEARED) 

JSR RSjOISKIO (SET UP CURRENT OISK SELECT 

HOV R2iS0USH (SELECT DISK 

HOV MAXCYL»R2 (LOAO ILLEGAL CYLINDER ADDRESS 

IN C~ R 2 ( " 

MOV R2»30CYL (LOAD INTO CYLINOER ADDRESS REGISTER 

BIS CNOPCMD,SDCSR (ISSUE NOP COMMAND 

JSR TT5iTSTDSK ("ifATTTOR MATTER" READY. 

TST aDCSR (ERROR DETECTED? 

BPL TN4ERR (NOT DETEC TED:EX IT TO NEXT TEST 


INC 

MOV 

MOV 

“ R4 “ 

04Q,R2 

SDERR,R3 

1 SUB TEST NUMBER = 7(ERR0R OETECTEO) 

(SET UP REFERENCE WORD 
(FETCH ERROR REGISTER 


BIC 

Cl 0000,R3 

;EX TRACT DRIVE NOT READY 


CMP 

R2,R3 

l 


BNE 

TN4EX 

JEXIT if not equal 



INC R4 (SUBTEST NUMBER-IOCNONEX CYL OKT 

JSR R5»CLRERR (CLEAR ERROR FLAG 
TST ERRFLG (ERROR FLAG CLEARED? 

" BNE TN4F I N "i NOT CFEAREP s EX I T" TO NEXT TEST 

INC R4 (SUBTEST NUMBER=15(ERROR CLEARED) 

MOV MAXSEC«R2 (FORCE ALL THREE NONEXISTANT ERRORS 

INC R2 " (. " . 

ADD HAXHDjR2 (INCLUDE HEAD 

ADD OHO INC*R 2 ( 

"MOV R2jSDuSH (LOAD INTO DUSfl 

JSR RS, DISKID (SET UP CURRENT DISK SELECT 

BIS R2 *5 DUSH (OR IT IN 

MOV "HAXC)L»aDCYC (LOAD ILLEGAL CYLINOER ADDR 

INC 3DCYL ( 

BIS SNQPCMD>aOCSR (SEND NOP COMMAND 

JSR RSjTSTOSK (WATmiRMATTER READY 
TST 3DCSR (ERROR OETECTEO? 

BPL TN4ERR (NOT OETEC TEO:EX I T TO NEXT TEST 

"INC Ra " (SUBTEST NUMBER=f2(EftR"Cflr'DEf ECTEG)'" 

HOV S160jR2 (SET UP REFERENCE WORD 

MOV 3DERRjR3(F ETCH ERROR REGISTER 

“ 81 C~ if 1 0000jR3 TC LFARDRIVE"N OT^REAOV- 

CMP R2 jR 3 (EOUAL? 

BNE TN4ERR (EXIT IF NOT 

"INC ~~ R 4 . ( $ U B T ES T“ NU MB E R=1 3TERRORS OKT 

JSR R5*CLR ERR (CLEAR ERROR FLAG 
TST ERRFLG (ERROR FLAGS CLEARED? 

BNE TN4ERR (EXIT IF NOT CLEARED 

INC R4 (SUBTEST NUMBER-14(ERR0RS CLEARED) 

(CHECK OCSR BYTE LOAD 

"MOV DCSRjRT : " " (ATTEMPT BYTE LOAD"0F~DCSR- 

INC R1 (POINT R1 TO DCSR+1 

MOV I1177»R2 (SET UP DATA WORD 

”"B I SB R2.CR1) (LOAD I BYTE OF" DCSR 

MOVB (R1)jR3 (REREAD OCSR+1 

CMP R2»R3 (READ OK? 

" 8NF TN4ERR (EXn~Tr NO 

INC R4 (SUBTEST NUMBER=15CUPPER BYTE OK) 

BI SB 0176jDDCSR (LOAD LOWER BYTE OF DCSR 
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514 

515 

516 
-517 

518 

519 

“520 

521 

522 
”523 

524 

525 
~526 

527 

528 
-529 

530 

531 
-532 

533 

534 
-535 

536 

537 
-5o8 

539 

340 

541 

52 2 

543 

-544 

545 

546 

547 

548 

549 
”550 

551 

552 
”553 

554 

555 
”556 

557 

558 
-559 

560 

561 
- 5o2 

563 

564 
-565 

566 

567 
”568 

569 

570 


020762 

020766 

020772 

020776“ 

021002 

021004 

021010 ” 

021014 

021016 

021020 “ 

021024 


112702 
117703 
042703 
”005737“' 
001404 
042702 
042703 ~ 
020203 
001402 
005237“ 
004537 


000176 

160006 

177600 

001076“ 


M0VB8176*R2 I LOAD R2 WITH REFERENCE 
MOVB 80CSRjR3 IFETCH OCSR REGISTER 

BIC 8177600#R3IEXTRACT LOWER BITS 

~TST~ 


000040 

1)00040” 


BEO 
BIC 
”B IC 


nmjLCPU— 
TN4H 

08 ITS*R2 
“8BIT52R3 


rrr THIT“A~H UL TIPLE "CP IT "SI T OP T 
^CONTINUE IF NO 
I LOOSE BIT 5 IF YES 


001322- 

003342 


TN4H t CMP R2#R3 

BED TN4FIN 

“TN4ERRT” INC—ERRFLG- 

TN4FIM1 JSR R5.TSTCTL 


-TIN BOTH”WORDS- 

!ARE THEY EQUAL? 
lEXIT IF YES 

“ f S ET ERR OR ' FLA 6-- 

lEXIT TO PROGRAM CONTROL 
I 

"1~—~-- 


CLEAR ERROR FLAGS 


THIS ROUTINE CLEARS ERROR FLAGS ANO TESTS THAT 
THEY ARE ACTUALLY CLEARED*THEN RETURNS TO THE 
ERROR STATUS REGISTER-TESTS--- 


021030—04277-7—0005-36-1 5 77 42 —CtREItR“*“B IC~ 


021036 052777 000001 

021044 004537 004276 

021050—004537—021100” 
021054 005777 157720 

021060 100404 

021062— 005777—157726~ 
021066 OOlOul 
021070 000402 

021072—OU5237—00T322- 
021076 000205 

021100 105777 157674 

021104 -100375- 

021106 000205 


157734 


BFUNCiGOCSR- 


“lEOttSS-nUCmD NH gT TS- 


BIS 8SYSCLR#dOCSR I ISSUE FORMATTER CLREAR 

JSR R5jR QUEST IGET 211 

“JSR—R5~iTST0SK I WAIT -FORMATTER” READY- 

1ERRORCS) CLEAREO? 



”C E R R r~ 


80CSR 
CERR 
8 DERR 
CERR 

• ♦6 

INC—ERRFLG- 

RTS R5 

TSTDSK* TSTB 80CSR 

-BPL-TSTOSK- 

RTS R5 
IUNSEL.PAL 

-1..•- 

1 

f 


INOT CLEAREO EXIT TO SET ERROR FLAG 

TERROR "CLEARED"INDERR?-- 

1NO * SET ERROR FLAG 
1EXIT 

1 SET ERROR FLAG--- 

IRETURN TO TN4CERR0R REG TEST) 

ITEST FORMATTER reaoy? 

- * W A IT- - 

IJUMP BACK TO TN4 


”9/23/75- 


i - T : 

I THE UNIT SELECT TESTS VERIFY THAT THE UNIT 
I SELECT LINES ACCESS THE PROPER DISK DRIVES. 
THIS NESTING I5“ACCOMPinSHEO“BY*SELErriHG~ 
EACH ORIVE ANO ISSING A RECALIBRATE. 


TNE OSTAT REGISTER SEEKING FLOPS ARE 

"CHECKED FOR PROPER SEEKING STATUS AND- 

A FORMATTER CLEAR IS THEN GIVEN TO CLEAR THEM. 
THIS TEST DOES NOT WAIT FOR SEEK DONE. 


025+10—005004- 

021112 004537 004276 

021116 105777 157656 


T N S * 


021122—100126- 

021124 004537 004066 

021130 0U5737 001322 


1 
l 
I 

r 

i 
i 

i 
i 

CLR 

JSR RSjROUEST IGET 211 

TSTB 80CSR JFORMATTER READY? 
~"BPL-TN5ERR-IN OiEXTI- 


~ft4” 


^TNTTlAXrzr^SOBTESTNUWBFR” 


JSR 

TST 


R5»SEKTIM 

ERRFLG 


ISET UP WAIT LOOP 
IERRORS? 
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571 

572 

573 

574 

575 

576 

577 

578 

579 

580 

581 

582 

583 

584 

585 
386 

587 

588 

58 9 

590 

591 

59 2 
593 
5*4 

595 

596 

597 
“598 

599 

oOO 

601 

6U2 

603 

604 

605 

606 

60 7 
608 

60 9 
610 
611 
612 

613 

614 

615 
“61 6 

61 7 
618 

“61 9 
620 
621 
622 
623 

62 4 

625 

626 
627 


021134 001421 

021136 013702 

021142 013703 

021146 005302" 

021150 100402 

021152 006303 

021154 000774 

021156 013702 

021162 006302 

02 11 64 “ 060302 
021166 052702 

021172 017703 

021176 “ OOC 
021200 052777 

021206 005204 

021210 "013702“ 
021214 005001 

021216 004537 

021222 005737 


001234 

002616 


-TN5XTT 


001234 

i 

TN5ABJ 1 

100200 

157614 

1 


000077 157572 TN5A * 

002632-- 

021406 

“001322- 


021226 

021230 


001062 

005204 


021232 004537 

021236 005737 

021242 001054 

021244 005204 

021246 006302 

021250 Go3 701 
021254 004 537 

021260 G05?37 

021264 001043 

021266“ 005204 “ 
021270 004537 

021274 005737 

021300" 001035" 


021510 " 
001322 


002642 

“021406“ 

001322 


021510 

001322 


021302 

021304 


005204 

006302 


021306 006301“ 

021310 004537 

021314 005737 

021320 " 001025" 


021406 

001322 


021322 

021324 

021330 

021334 


QU5204 

004537 

005737 

001017 


021510 

001322“ 


021336 005204 
021340“ 006302 
021342 063701 
021340 0U4537 


021352 

021356 


005737“ 

0Q1006 


002642 

021406 

001322" 


021360 005204 

021362—004537" 
021366 005737 

021372 001000 

021374 004537“ 

021400 005237 

021404 000773 


"027510“ 

001322 


“OU3342" 

001322 


TN5BT 


TN5C * 


TN5D * 


BEO 

MOV 

MOV 

DEC" 

BhI 

ASL 

BR 

MOV 

ASL 

ADO 

BIS 

MOV 

BR " 


TN5A 

CURDSKjR2 
SIQRG+4jR3 

~R2 

TN5AB 

R3 


ICONTINUE IF OK 

I SET UP REFERENCE FOR ERROR REPORTING 
1 USE R3 TO HELP SET UP REFERENCE 


IDECREMENT COUNTER 
IGO ON IF DONE 

JSLIDE SEEK INDIVIDUAL DONE BIT 


TN5A A — 

CUR0$K>R2 

R2 

R3,R2 — 

C8IT151BIT7,R2 
aiDST AT*R3 
TN5ERR 


BIS 
INC 
“MOV 
CLR 

JSR R5j SELECT 
TST ERRFLG 
BN E TN50UT 
INC R4 


8N0PCMD*dDCSR 

R4 

S10RG+20;ff2~~ 

R1 


* CHECK AGAIN 
JRELOAD CURRENT DISK 
IMAKE USEFUL 
/COMBINE TWO 

I INCLUDE DRIVE READY AND SEEK DONE SUMMARY 
IFETCH CULPRIT 
I AND THEN 
I CL EAR SEEK DONE 

I SUB TEST NUMBER-1 (GOT FORMATER AND DISK) 


/SET UP SEEKING REFERENCE 
ICLEAR INUT SELECT BIT 
ISELECT UNIT G 


lERROR"TLAG"SET? 

lYESiEXIT 

lSU8TEST NUMBER-2 
ICLE AR FOR MA TT ER 
I ERROR FLAG SET? 

I YES s EX IT 
“I SUBTEST=3 ~~~ 


“JSR~"R5>CLRFTR~ 

TST ERRFLG 
BNE TN50UT 
“INC R4 

ASL R2 IUP DATE SEEK COMPARE BIT 

ADD S10RG*3QjR1 ISELECT NEXT UNIT 

“JSR R5#SELECT ISELECT UNIT' 1 
TST ERRFLG lERROR FLAG SET 

BNE TN50UT 

“INC “R4 I SUB TEST NUMB£R=4 

JSR RSiCLRFTR ICLEAR FORMATTER 
1ST ERRFLG lERROR FLAG SET? 

BNE TN50UT iYES:EXIT “ 

R4 ISUBTEST NUPBER=5 

K2 IUPDATRE SEEK COMPARE BIT 

R1 I AND UNIT SELECT BITS" 

R5# SELECT ISELECT UNIT 2 


ERRFLG 

“TN50UT" 

R4 


JERRROR FLAG SET? 

“I YES s EX I T- 

ISUBTEST NUMBER=6 
ICLEAR FORMATTER 
“TERROR FLAG “SET? - 
JYESiEXIT 
ISUBTEST NUKBER=7 


“TN50TJTT 
TN5ERR t 


INC 
ASL 
ASL 
JSR 
TST 
“BNE 
INC 

JSR R5 >CL RF TR 

“1ST ERRFLG 

BNE TN5 OUT 

INC R4 

ASL “ R2 /UPDATE UNIT SEEK “COMPAREBIT - 

ADD S10RG*30jR1 ISELECT NEXT UNIT 

JSR R5 a SELECT ISELECT UNIT 3 

TST" ERRFLG lERROR FLAG SET? 

BNE TN50UT IYESsEXIT 

INC R4 ISUBTEST NUMBER=8 

"JSR R5#CLRFTR—ICLEAR FORMATTER - 

TST ERRFLG lERROR FLAG SET? 

BNE TN50UT IYES:EXIT 

“JSR—R5jTSTCTC—IEXIT TO TEST CONTROTT“- 

INC ERRFLG ISET ERROR FLAG 

BR TN50UT IEXIT 
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628 

629 

630 

-631 02t406—010177-157370—-- 

632 021412 042777 000136 157360 

633 021420 052777 000024 157352 

-634 021426—005277“ 157346- 

635 021432 012703 000020 . 

636 021436 005303 

- 637 021440-001376- 

638 021442 105777 157332 

639 021446 100375 

-640 021450 017703-157336- 

641 021454 042703 100000 

642 021460 042703 040000 

- 643 021464 042703—020000- 

644 021470 020203 

645 021472 001003 

-646 021474 - 004537 022164-— 

647 021500 000205 

648 021502 005237 001322 

- 649 021506 000205 --- 

650 

651 

- 652 --- 

653 021510 042777 000136 1S7262 

654 021516 052777 000001 157254 

655 021524 004537- 004276- 

656 021530 105777 157244 

657 021534 100402 

-658 021536-005237-001322- 

659 021542 000205 

660 

-661 - - - 

662 

663 


I 


I 

-SELECTt HOY- 8 1 * 8 OUSH -XS ELEC T W EST U NIT--- 

BIC >FUNC*8DCSR (CLEAR FUNCTION BITS 

BIS 8RTZCMD*aOCSR (ISSUE RECALIBRATE 

-INC-SDCSR-(S ET GO - 

NOV 820*R3 (INSURE FORMATTER BUST 

OEC R3 ( 

-BNE-«-2-(- 

TSTB aOCSR lt.AH FORMATTER REAOY 

BPL .-4 (WAIT 

-MOV-aDSTAT*R3-(FE TCK 01S K~ STXTP S 'R E G T ST ER- 

BIC 8BIT15*R3 (EXTRACT POSSIBLE ORIVE READY 

BIC 8BIT14«R3 (EXTRACT POSSIBLE PORT BUSY 

-BIC-SB IT13*R3-(ANO ALSO POSSIBLE-VRITE-pROTECT- 

CMP R2*R3 (RIGHT FLOP SET? 

BNE SELA (NO EXIT 

-JSR-R5*WAIT1-(WAIT FOR' SEEK-DONE _ Tr - DRTVE - REXrOT 

RTS RS (RETURN 

SELAI INC ERRFLG (SET ERROR FLAG 

-RTS —R5~- '--- 


( 

- 1 - 

CLRFTRi BIC 8FUNC*30CSR (LOOSE FUNCTION BITS 

BIS SSYSCLR*aOCSR (ISSUE SYSCLR 

- JSR -R3»ROUEST-FGET 211- 

TSTB aOCSR (FORMATTER REAOY? 

BMl m*6 (EXIT IF YES 

-INC-ERRFLG (SETERROR FLAG IF—NO- 

RTS R5 (RETURN TO PROGRAM TN5 

(SEKTST.PAL 

-( - -9/23 /7S- 

( 


-664---r- 

665 

666 

- 667- 

668 

669 

-670-- 

671 

672 

673 -- 

674 021544 005004 TN6t 

675 021546 004537 004276 

- 67 6 021552—05 2777—000001—1*7220- 

677 021560 004537 004276 

678 021564 105777 157210 

679 021570- 100145-- 

680 021572 005204 

681 021574 004537 016332 

-682 021600 -010201-- 

683 021602 013702 002616 

684 021606 013700 001234 


I -SEEKINGTESTS- 

( 

( THESE TESTS SEND SEEK COHNANOS (2) TO THE 

T OR 1VE - UN IT CURRENTLY UNOER TESTTNO-CHECK S T HA T- 

( THE PROPER ORIVE HAS'DONE A SEEK.THERE IS NO ACTUAL 
( DATA TRANSFER BETWEEN THE PROCESSOR ANO THE OISK 

( IN THESE TESTS.-- 

( 


9 

CLR R4 (INITIALIZE SUBTEST NUMBER 

JSR R5(ROUEST (GET 211 

-BIS- S SYS CLR* aOCSR TISSUE SYSTEM~Ct£A1T- 

JSR R5*R0UEST (GET IT AGAIN 

TSTB 80CSR (TEST FORMATTER READY 

BPL —TN6ERR - (NOT REAOY (EXIT-- 

INC R4 (SUBTEST NUMBER*1 

JSR RSfOISKIO (SET UP UNIT SELECT BIT 

MOV-R2»R1 -(SAVE IN REG R1-- 

MOV S10RG«4*R2 (SET UP SEEKING FLOP 

MOV CUROSK*RO ( 
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685 021612 005300 <T61* 

686 021614 100402 

687 021616 006302 

'688 021620—000774- 

689 021622 010177 157154 *T62« 

690 021626 010200 

691 021 63tr~ 005777“~T57T56"- 

692 021634 100123 

693 021636 005204 TN6C * 

“694 021640 05 27 77—000025- 15 71 32 - 

695 021646 004537 022112 

696 021652 005737 001322 

697 021656 001110 ’- 

698 021660 005204 TN6D* 

699 021662 004537 022140 

700 021666 ’ 005737—001322- 

701 021672 001102 

702 021674 005204 TN6E* 

703 021676 “105777—157076- 

704 021702 100100 

705 021704 005204 TN6F * 

“706 021706 013 777 “ 00104457 0 74- 

707 021714 005277 157070 

708 021720 042777 000136 157052 

“709 021726 “ 052777 “ 000002““T57046- 

710 021734 005277 157040 

711 021740 004537 022164 

712 021744“ 017703 ’ 157044- 

713 021750 042703 177737 

714 021754 012702 000040 

715 021760 “020203.. 

716 021762 001050 

717 021764 005204 TN6J* 

718 021766017703 “157022-- 

719 021772 042703 000040 

720 021776 005002 

721 022000 ~020203- 

722 022002 001040 

723 022004 005204 TN6K* 

724 022006 004537—0215T0- 

725 022012 010177 156764 

726 022016 052777 000002 156754 

727 022024 005277 “156750- 

728 022030 004537 022164 

729 022034 105777 156752 

’730 022040 “ 100021 .. 

731 022042 005204 

732 022044 004537 022140 

733 022050 ”005737““001322- 

734 022054 001011 

735 022056 005204 

736 0220 60 017703—T56726- 

737 022064 042703 100777 - 

7s>B 022070 005002 

739 022072“ 020203-- 

740 022074 001003 

741 022076 005204 


DEC RO 1FIN0 REFERENCE BIT 

BMI ST62 lEXIT IF DONE 

ASL R2 JSHIFT REFERENCE 

BR *T61 • TCONTINUE IF NOT DWE- 

MOV RIjSOUSH ISELECT DRIVE 

MOV__R2jR0 ISAVE SEEK COMP ARE DONE _ 

BPL TN6ERR INOiEXIT 

INC R4 J SUBTEST NUMBER=2 UNIT REAOY 

BIS HR EC ALjSDCSR 1 REC ALIaRATE 

JSR R5j TN6CHK IVAIT SEEK DONE 
TST ERRFLG 1 ERROR FLAG SET? 

BNE"“TN60UT *TFS:EXIT 

INC R4 ISUBTEST NUMBER=3 

JSR R5jT600NE 1PR0PER ORIVE DONE? 

7S T ERR FL G “ }ERROR FLA G SET? 

BNE TN60UT |YFS*EXIT 

INC R4 I SUBTEST ?1UMBtR = 4 

TSTB’ SDCSR JFORMATTER READY?- 

BPL TN6ERR INO:EXIT 

INC R4 ISUBTEST NUMBER=5 

MOV MAXCYCJ30CYL J’LOAD ILLEGAL TRACK ADDRESS - 

INC 3DCYL » 

BIC BFUNCjSDCSR 1CLEAR FUNCTION BITS 

81 S B S E K C M D j a D C S R’ ‘ “ “ 1 1S S U £" S E E K 

INC SDCSR ISET GO 

JSR RSjWAITI 1WAIT 

M 0 V — SDFRKjR3 ” }GET ERR 0R“REGISTER - 

BIC B177737jR3lMASK OUT ALL OTHER ERRORS 

MOV 840jR2 iSET UP REFERNECE WORD 

CMP R2#R3““ JILLEGAL” CYLINDER BIT“SET?- 

BNE TN6ERR 1EXIT IF NO 

INC R4 ISUBTEST NUMBER=6 

MOV SDFRRjR3 ”1 REREAD ERROR REGISTER- 

BIC 840jR 3 iCLEAR TRACK ERROR 

CLR R2 ISET UP REFERENCE WORD 

CMP R2»R 3 1 EQUAL? 

BNE TN6ERR lEXIT IF NO 

INC R4 ISUBTEST NUMBER=7(NO OTHER ERRORS) 

“JSR RSjCLRFTR - !CLEAR FORMATTER ' 

MOV R1»aOUSHlRESELECT DRIVE 

BIS BSEKCMDjSOCSR lISSUE SEEK 

INC SDCSR I AND GO BIT- -- 

JSR RSjWAITI lISSUE SEEK COMMAND 
TSTP SDSTAT 1 SEEK DONE? 

BPL TN6ERR lEXIT IF NO 

INC R4 ISUBTEST NUMBER-10TSEEK DONE) 

JSR R5jT6D0NE ISEE IF PROPER ORIVE DONE 

“1ST ERRFLG “'TERRORS? 

BNF TN60UT lEXIT IF YES 

INC R4 ISUBTEST NUMBER=11(PROPER DRIVE DONE) 

MOV SDSTATjR3 “ 1 FETCH DISK“STATUS“RFGTSTER- 

BIC 0100777jR 3 lETRACT SEEKING FLOPS 

CLR R2 ISET UP REFERENCE WORD 

CMP R2 jR3 I EQUAL? 

BNE TN6ERR lEXIT IF NO 

INC R4 ISUBTEST NUHBER=12(N0 ERRONEOUS FLOPS SET) 
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742 

743 

744 022100 004537 003342 

"745 02 2TOt-0OT237—001 TZZ 

746 022110 000773 

747 

“748-- 

749 

750 022112 005777 156662 

“751 022116-1004 Or- 

752 022120 004537 022164 

753 022124 105777 156662 

754 022130-100402-- 

755 022132 005237 001322 

756 022136 000205 

75 7-- 

758 

759 

-760 022140- 017703-156646 

761 022144 042703 177703 

762 022150 010002 

-763 022152—020203- 

764 022154 001402 

7t>5 022156 005237 001322 

766 022162 "000205-:- 

767 022164 010146 

768 022166 010046 

769 022170 - U137U0 - D013ia 

770 022174 012701 177777 

771 022200 005301 

772 022202 001376- 

773 022204 005300 

774 022206 001372 

775 022210-012600- 

776 022212 012601 

777 022214 000205 

*778.... 

779 

780 

“761- T - 

782 

783 

-764- 

785 

786 

“767- 

768 

789 

-7 9 o-•- 

791 

7v2 

-753- 

794 

795 

796 -- 

797 

798 


I 

I 

TN60UT» JSR R5*TSTCTL lEXIT TO PROCRAN CONTROL 

TN6FR1T* INC—ERKTTG-T 5E T ER RO R FLAC - 

BR TN60UT lEXIT 


2 : ~ ' ' 

l 

TN6CHKI TST SOCSR IANY ERRORS? 

-BMT—CHKERR-ITESTEXIT----- 

JSR R5«WAIT1 IWAIT 

TSTB BOSTAT fSEEK OONE? 

BMI—EX7T6-IYESSCO BACK TO TTT6--- 

CHKERRt INC ERRFLG ISET ERROR FLAC 

EXIT6I RTS R5 IRETURN TO TN6 

- 1 - 

> 

l 

rOOONET-MOV-8DSTATjR3-7H0VE~~0I SK REC I HA 6E IN T O E 3 

BIC S177703*R3 lEXTRACT SEEK OONE BITS 

MOV R0*R2 • 1 SET UP REFERENCE WORD 

-CMP-R2# R3-IP RO PER-OR TVE-OONE?- 

BEO <*6 IYES EXIT 

INC ERRFLG INOtSET ERROR FLAC 

-RTS—«5-rRETORN - T0TN6- 

HAITI I MOV Rla-(SP) ISAVE REGISTER IN STACK 

MOV R0»-<SP)I 

-MOV-TIMLPjRO -4 SET - OUTER - COTTp—ST2E- 

WAlTIAt MOV STIMEjRI ILOAO INNER LOOP COUNT 

DEC R1 IDECREMENT LOOP COUNT 

-BNE —a-2 . 1 OONE?nF NOT LOOP“ACATM- 

DEC RO IDECREMENT OUTER LOOP 

BNE WAIT1A {CONTINUE IF NOT OONE 

-MOV..TSP )*iROl-- 

MOV 1SP>«*R1 IGET R1 BACK 

RTS R5 IRETURN TO PROGRAM 


9 / 24/75 


INTERRUPT TESTS 


COMMANDS>THE RECALIBRATE COMMAND AND THE SEEK 
ONLY COMMANOaAT THIS STAGE OF TESTING THE SEEK 

LOGIC SHOULD BE-OPERABLET- 

THE INTERRUPT LOGIC USES THESE COMMANDS TO 
CAUSE THE SEEK DONE IDENTIFICATION BITS FLAG AN 

INTERRUPT#-- 

IF THE CPU HALTS DURING THIS TEST TO SOME 
MEMORY LOCATION BETWEEN 14 ANO 776 THE 
"THE "INTERRUPT''BRANCHED-TO“A- WRONG "LOCATIONS- 
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799 

800 
801 

"80 2 

803 

804 
~80 5 

806 

807 

808 

809 

810 
811 
812 

813 

814 
81 5 
816 

“817 

818 

819 

820 
821 
822 

823 

824 

825 

826 

827 

828 
829 

630 

631 

832 

833 

834 
“835 

636 

837 

838 

839 

840 

841 

647 

848 


022232 

022236 

022242 

022244 

022246 

022254 

022260 

022264 


02 23 04 


022314 

022316 

022322 

022326 

022332 

022334“ 

022336 

022340 

022344 - 


022366 

022374 

022400 

022404 

022406 


022422 

022424 


005004 

004537 

004276 


TN7* 

CLR 

JSR 

R* UNITIALIZE SUBTEST NUMBER 

R5»R0UEST IGET 211 


0 04 5 3 7 

016332 



jsir~ 

R57DISKI0 

IFORMAT CURRENT DISK FOR DUSH 


010200 




MOY 

R2*RQ 


1SAVE IN RO 


010277 

156544 



MOV 

R2jSOUSH 

ILOAD CURRENT DISK SELECT BITS 


“0057 37 

001012 



TST DSTAT 

jTaDRTVE REAOY? 

■ 

100072 




BPL 

TN7ERR 

;N0: EX IT 


005204 



TN7AI 

INC 

R4 

I SUB TEST NUMBER=1 


052777 

000001 

"T5-652A - 


BIS 

0SYSCLR.3DCSR 

IISSUE SYSTEM CLEAR 


004537 

004276 



JSR 

R5iRQUEST 

JRECUEST 211 


105777 

156514 



TSTB 

olOCSR 

jformatter ready? 


100375 




BPL 

• -4 

IWAIT 



010277 

156510 



MOV 

R2»S0USH 

1RESELECT UNIT 


052777 

000125 

156500 


BIS 

OINTCALjoIOCSR 

iISSUE RECAL AND INTERRUPT BIT 


0U4 5 37 

“017342 



JSR R5 j W A IT 

IUAIT 



005204 



TN7B : 

INC 

R4 

; SUB TEST NUMBERS 


005737 

001150 



TST 

INTFLG 

{DID IT INTERRUPT? 


001446 




BEQ " 

TN7ERR 

;N0:SET ERROR FLAG 


005204 




INC 

R4 

1 SUB TEST NUMBER=3 


0177 03 

156470 



MOV 

SDSTATj 

>R 3 

1 EXTRACT SEEK DONE BITS 


042703 

177774 



BIC 

»177774 *R3 

i 


013702 

001234 



MOV 

CURDSKj 

»R 2 

{FETCH CURRENT DISK 


020203 




CMP 

R2 jR3 


IRIGHT DISK DINE? 


001035 




BNE 

HWERR 


1 EX IT IF NO 


005204 



TN7C * 

INC 

R4 

1 SUB TEST NUMBER=4 


005037 

001150 



CLR 

INTFLG 

ICLEAR 

INTERRUPT FLAG 


042777 

000136 

"T5'5426“ 


BIC 

cfunc^bdcsr 

i CLEAR FUNCTION - BTTS- 


052777 

000100 

156420 


BIS 

UINTONj 

idOCSR 

{ENABLE INTERRUPTS 


052777 

000002 

156412 


BIS 

CSEKCMD#aOCSR 

l ISSUE SEEK 


052777 

000001“” 

15 6404” 


BIS 

8G0#biDCSR 

I SET GO BIT " 


004537 

017342 



JSR 

R5 * bA IT 

1WAIT 



005737 

001150 



TST 

INTFLG 

ITEST : 

INRERRUPT FLAG 


001411 




" BEC 

TN7ERR 

;nu int ». e x i t 


005204 



TN7D t 

INC 

R4 

1 SUB TEST NUMBER=5 


017703 

156376 



MOV 

oiOSTAT. 

»K3{ EXTRACT SEEK DONE BITS 


042703 

17777 4 



BIC 

C177774jR 3 j 



020203 




CMP 

R2.R3 

JRIGHT 

DISK DONE? 


001002 




BNE 

TN7ERR 

I EX IT 

IF NO 


004537 

”003342 


TNTU U 1 * J5R 

R5#TSTCTL 

* RETURN TO TETTTONTROT- 


005237 

001322 


TN7ERR s 

INC 

ERRFLG 

1 SET ERROR FLAG 


000773 




BR 

TN70UT 

lEX IT 





9730773 " 


849 

o5G 

851 

852 

853 
654 
855 


END PARAMETER COMPUTE ROUTINE 


THIS ROUTINE COMPUTES THE ENDI NG SECTOR 
UPON THE SPECIFIED WORD COUNT. 
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856 

857 

858 

859 -:- 

860 
861 

•862 - 

863 

864 

605—*- 

666 

867 

eo8022436—010048- 

8o9 022440 010146 

870 022442 024040 

871 022444—005037—001146- 

672 022450 011001 

873 022652 042701 177600 

o74 022456 - 010137—001162- 

875 022462 011001 

876 022464 042701 170177 

877 0224 70 010137 - 001164- 

878 022474 0160^7 000006 001166 

879 022502 016001 000004 

-880 022506-0054 01- 

881 022510 163701 001050 

882 022514 003002 

883 022516 005237 -001146- 

884 022522 023737 001040 001162 

885 022530 003030 

886 022532 005037-001162- 

887 022536 023737 001042 001164 

888 022544 003051 

889 022546 005037 001164- 

890 022552 005237 001166 

891 022556 0137U0 001044 

892 022562 ' 005200- 

893 022564 023700 001166 

894 022570 001002 

-895 022572- 005237 - 001144- 

896 022576 005737 001146 

897 022602 001742 

-898 022604- 012601- 

899 022606 012600 

900 022610 000205 

-901 022612 -005237—001162- 

902 022616 005737 001176 

903 022622 001765 

904 022624 - 005237—001146- 

905 022630 017737 156146 001162 

906 022636 042737 177600 001162 

907 02 2644 - 017737—1 56132—001164r 

908 022652 042737 170177 001164 

909 022660 017737 156124 001166 

-910 022666—000743-- 

911 022670 062737 000200 001164 

912 022676 000737 


AT ENTRYi 

(R0-4)*UNIT,SECTOR AND HEAO AODRESS 
(R0-2)*BUSS AODRESS RE6ISTER 

-(R0?—wVORD-COUNT-RESISTER-— 

(R0+2)*CVLINOER AODRESS RE6ISTER 

—n-grrtT-ENOSECiEMOHP>AMp-EHDCTt-COMTiri H T H E- 

COMPUTED ENO SECTOR,HEAO ANO CYLINDER PARAMETERS 
RESPECTIVELY 


ENOP ARi MOV—ROi-CSP)-jSAVE RO AND R1- 

MOV R1»-(SP> J 

CMP -(RO),-(RO)JPOINT RO TO UNIT,SECTOR,HEAD RESISTER 

-CLR ENDFLG-1 INTTAOZE - EN0~Ft4C- 

MOV (R0),R1 *GET UNIT,SECOR,HEAD REGISTER 

BIC 8SECMSK,R1 JEXTRACT SECTOR FIELO 

-HOY RIjENOSEC -UNITIALIZE END SECTOR-pORO- 

MOV (RO),R1 )SET UNIT,SECTOR,HEAD REGISTER AGAIN 
BIC 0HDHSK,R1 JEXTRACT HEAO BITS 

-HOY—R1,EN0H0 —UNITIALIZE END HEAD RORD- 

HOY 6(R0),EN0CYL)INITIALIZE ENO CYLINDER VORO 
HOY 4(R0),R1>GET SPECIFIED WORD COUNT 

-NEP—R1-1 FORM “POSITIVE-VALUE- 

CHPLPt SUB P0SVP,R1)SUBTRACT NUMBER OF UORDS PER SECTOR 

BbT .*6 JCONTINUE IF THE RESULT IS GREATER THAN ZERO 

-INC—ENDFLG-1SET EXIT FLAG IF NEGATIVE- 

CMP HAXSEC,ENOSEC (LAST SECTOR? 

BGT SECINC I INC SECTOR IF NOT 

-CLR—ENDSEC - JRESET SECTOR C0UNTER1F YES-- 

CMP MAXHO,ENOriD JLAST HEAO? 

BGT INCHO 1 INCREMENT HEAO IF NO 

-CLRENDHO -JRESET HEAO COUNTER IF YES- 

INC ENOCYL JINCREMENT CYLINOER COUNTER 

MOV MAXCYLjRO (LOAD LAST CYLINDER 

-INC-RO-—-JMAKE ONE GREATER- 

CMP ENDCVL,RO JLENO OF DISK? 

BNE «+6 JCONTINUE IF NO 

-INC —OKEND— l$Er-OI$K END FVAG-1F-TES - 

ENOTSTI TST ENOFLG JARE WE DONE? 

BEO CMPLP JREPEAT IF NO 

-MOV —C SP ) + ART-JR ES TORE-R EG ISTERG- 

MOV (SP)4,R0 j 

RTS R5 JEXIT 

TEtIWr INC —ENDSEC——) INCREMENT—SECTOR “COUNTER- 

TST SPECMO JIS THIS A > 256 WQRO TRANSFER? 

BEO ENDTST JCONTINUE NORMAL IF NO 

-INC—ENDFLG-JSET ENDFLG IF TEG-:- 

NOV atOUSH,ENDSEC JFORCfc ENDING PARAMETERS 

BIC ASECHSK,ENDSEC J 

-NOV-GDUSHiENOHD- — ISECTORJHEATrTWO-tmiroEJ!- 

BIC «HDHSK,ENOHD J 

NOV GOCYLiENOCYL J 

-BR-ENDTST-JCONTINUE- 

INCHOi ADO JJHDINC,ENDHOjINCREMENT HEAO COUNTR FIELO 
BR ENDTST JCONTINUE 






MACRO V06-03 21-APR-78 00*02 PAGE 6-16 



IA *MAC 




© j 

j.'36'i 

R 

j 3*3 
[40 
®:4T 

H. 

©“441 

( 5 - 

j4fa| 

•a 

i ! 



913 

914 

915 

“916- 

917 

918 

91 9-—- 

920 

921 

922 *-- 

923 

924 

~~925-- 

926 

927 

—928- 

929 

930 

—931-:- 

932 

933 

—93 4- 

935 

936 

—937- 

938 

939 

—^ 40 - 

941 

942 

-9* 3- 

944 

94 5 

— 9*6- 

947 

y 48 

— 949 - 

95 0 
951 

-9 52- 

953 
9^4 
—V i 5 

956 

957 

— 95 8 --— 

95 9 

9o0 

- V61 - 

962 

963 

964 

965 022700 010046 

966 022702 010146 

a 967 022704—01044S 

968 022706 010546 

969 022710 004537 


004276 


OXFER *PAL 


DISK OATA TRANSFER SUBROUTINE 


THIS SUBROUTINE IS USED TO PERFORM ALL DISK 
DATA TRANSFER OPERATIONS WETHER THEY BE READ 
W“WR TIE IN NATURE! 


IIN KAG £* 

PARAMETERS USED BY THE OATA TRANSFER SUB¬ 
ROUTINE ARE CONTAINED IN A CONTROL BLOCK• 

THE OR IGIfT~ADDR ESS' 0F~TffE C ON TR0L’ BL0"CK 
IS CONTAINED IN RQ* 


CONTROL BLOCK FORMAT* 

ENTRY 1 =DESIREO OUSH IMAGE 
E N T R Y “ 2~ = D E ST R ETTT) C A R“TM AG r 
ENTRY 3 =OESIRED DWDCNT IMAGE 
ENTRY 4 ^DESIRED DCYL IMAGE 
ENTRY *2 = D E S IR E D“ D C S R " IM A G £ 


-THETTTA TR7TNSFER~ R0 UTTNE CHECKS TO IN SUITE" THAT- 

THE DISK CONTROLLER GOES BUSY #AN INTERRUPT OCCURS# 
NO ERROR OCCURS#AND THAT ALL ENO DISK PARAMETERS 
"ARE-CORRECT* 


A SEPARATE DATA TRANSFER SUBTEST COUNT IS- 

MAINTAINED IN LOCATION OTCNT TO FACILITATE 
ERROR ISOLATION* IF AN ERROR (CONTROLLER) OCCURS 
0R~IS DETECTED AT THE END OFT HE ~D ISK OPERATION 
THE IMAGE OF THE FIRST ERROR DETECTED IS CONTAINED 
IN LOCATION -ERRWRD-* 


“THE IMAGE "OF THE“DTSK'TONTROLLER ERROR REGISTER - 
AT THE TIME OF ANY CONTROLLER ERROR IS CONTAINED 
IN LOCATION -ERIMGE-. 


CONTROL IS TRANSFERED TO THE CALLING ROUTINE 
i~WITH OR WITHOUT THE GENERAL“ERROR FLAG“SET 
1 (ERRFLG)# AS APPROPRIATE. 


OXFER* MOV RO#-(SP) jSAVE REGISTERS 

MOV R1#-(SP) I 
M 0 V R 4 ( S P )“ 7 

MOV R 5 #-(SP) 1 

JSR R5# R QUEST I GET FORMATTER 
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970 022716 005037 001150 

971 022720 005004 

972 022722 105777 156052 

—973 022726—100176- 

974 022730 005204 

975 022732 004537 016332 

“976 022736—010201- 

977 022740 042710 030000 

978 022744 050110 

“979 022746- 013701—001002- 

930 022752 012021 

981 022754 000240 

—982 022756“ 023727 —001232— 00 0027- 

983 022764 001403 

984 022766 005777 156020 

“985 022772—100152 -- 

986 022774 005204 OXPI I 

987 022776 012021 

8 .....— —— 

589 023000 012021 

990 023002 012021 

-991 02 3 0 04 0 53710 —001102- 

992 023010 011077 1S5764 

993 023014 043710 001102 

—994 023020 -105777-155754- 

995 023024 001535 

996 023026 005204 

-957 023030 005737 -Q01062-- 

998 023034 001403 

999 023036 012777 OOOOOOC 155770 

-1000 023044 052777 - 000101-155726- 

1001 023052 000240 

1002 023054 000240 

1003 023056 000240-——- 

100/ 023060 105777 155714 

1005 023064 100515 

100 6 02 3 066 — 005 204-: - 

1007 023070 004537 017342 

1008 023074 005737 001150 

1009 023100 -001507 “.. 

1010 023102 005204 

1011 023104 U05037 001150 

1012 023110—105777-155664-- 

1013 023114 100101 

1014 023116 005204 

1015 023120-005002- 

1016 023122 017703 155660 

1017 023126 020203 

-1018 023130—001073- 

1019 023132 005204 

1020 023134 024040 

1021 023136— 011002-- 

1022 023140 005402 

1023 023142 006302 

1024 02 3144—064002-- 

1025 023146 005720 

1026 023150 017703 155630 


CLR INTFLC 

CLR R4 

TSTB 80CSR 

BPL-DTERK- 

INC R4 

JSR R5*DISKIO 

MOV-R2>n- 

BIC S30000*(R0) 

BIS R1« <R0> 

MOV- DUSHiRI - 

MOV <R0>*»(R1>* 

NOP 

TMP-CURTN«827- 

BEO 0XP1 

TST 8DSTAT 

BPL-DTFRR- 

INC R4 

MOV <R0>*»(R1>* 


MOV <R0)««(R1>* 

NOV <R0)*>(R1>* 

BIS-NCPUiCRO")- 

MOV <R0)j3DCSR 

BIC HCPU*(RO) 

TSTB-aocs*- 

BEO OTERR 
INC R4 

TST—-STRCNT- 

BEO .*6. 

MOV 0STRBUF*8DSCAR 

BIS-BINTCOfBDCSR- 

NOP 

NOP 

NOP--- 

TSTB SOCSR 

BMI OTERR 

INC—RA- : — 

JSR R5*UAIT 
TST INTFLC 

BEO“ OTERR-- 

INC RA 
CLR INTFLC 

TSTB-SOCSR- 

BPL OTERR 
INC R4 

CLR—R2 - 

MOV SDVCNT«R3 

CMP R2*R3 

BNF—OTERR- 

INC R4 

CMP -(RO)*-(RO> 

MOV—8R0»R2- 

NEC R2 
ASL R2 

ADO- CR07JR2- 

TST <R0>« 

MOV 80CARfR3 


IINITIALIZE INTERRUPT FLAC 
UNITIALIZE SUBTEST NUMBER >0 
IIS THE CONTROLLER REAOV? 

TNOJ—EXTT'iriTH 'ERRDR--- 

iSUBTEST NUMBER^KCONTROLLER REAOV) 

ISET UP 3RIVE SELECT 

TSAVE TN~R1- 

ICLEAR PREVIOUS UNIT SELECT 
I OR IN UNIT SELECT INTO USH RECISTER 

* GET" UNITi SECTOR iHEAU'-RFCI STER - ATJORI- 

1SELECT DISK ORIVECANO INIT. SEEK) 

IDO SE~CARFTF~ DISK-REAOY?-- 

(CONTINUE IF NO 
IOR IVE REAOV? 

INO EXTT DRIVE~NDnrEAUY- 

ISUBTEST NUHBER*2(DRIVE REAOV OR OON'T CARE) 
ILOAO BUSS AODRESS REGISTER WITH 

"(DATA’" BUFFER- ORIGIN-ADDRESS- 

ILOAO VORO COUNT REGISTER 
(LOAD CYLINDER ADDRESS REGISTER 

ILOAO REQUEST BIT IF~APPL»'- 

(LOAD COMMAND (NO GO BIT) 

(LOOSE REQUEST BIT 

10ID “THE- CONTROLLER' GO' BUSY?- 

(EXIT WITH ERROR IF TES 

ISUBTEST NUHBER-3(N0 ERRONEOUS CbNT.BUSV) 

YSEE if-strip applicable —- 

(CONTINUE IF NO 

(ENTER STRIP BUFFER AODRESS 

YENABLE INTERRUPTS AND COIItrTT TTTTTTTT T- 


(CONTROLLER BUSY? 

(EXIT WITH ERROR IF NO 

— I SUBTEST-NUMBER«4(C0NTR0LrER“B US YT- 

lUAIT FOR INTERRUPT OR TINE OUT 
i 1010 AN INTERRUPT OCCUR? 

—(EXIT KITH ERROR IF NO- 

ISUBTEST NUMBER*5 

ICLEAR INTERRUPT FLAG IF IT MAS SET 

~nS-THE CONTROLLER STTCITWSY?- 

I EX IT WITH ERROR IF YES 
ISUBTEST NUMBER >6 

—IEST.-REFERENCE FOR-VORD _ COUN1- 

ICET ACTUAL HORD COUNT RECISTER 
(DIO WORD COUNT OVERFLOW CO TO ZERO? 

—(EXIT WITH ERROR IF NO- 

ISUBTEST NUMBER >7 

(POINT R5 TO VORD COUNT VALUE 

IGET ORIGINAL WORD COUNT- 

(FORM POSITIVE VALUE 
(MAKE VALID LORD COUNT 
—(COMPUTE REFERENCE ENDINC~SUS ADDRESS 
(RESTORE RO FOR ENOPAR ROUTINE 
(GET ACTUAL END BUSS AODR« VALUE 
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1027 

1028 
1029 

TO 3 0 

1031 

1032 
T 02 3 

1034 

1035 
T036 

1037 

1038 
‘ 103 9 

104 0 

1041 

1042 

1043 

1044 
T 04 5 

104 6 
1047 

" 1048 
1049 

105 0 
“ 1051 

1052 
105 3 
T05 4 

1055 

1056 

105 7 

1058 

1059 
1 U60 
1061 
1062 

T06 3 
106/ 
1065 
“1066 

106 7 
1068 

"1069 

1070 

1071 
“1072 

1073 

1074 
“107 5 

1076 

1077 
“1078 

1079 

1080 
“1 0 61 

1082 

1083 


023154 020203 

023156 001060 

023160 005204 

023162-004 537“ 

023166 013702 

023172 017703 

023176—010301“ 
023200 042703 

023204 020203 

023206 “"001044" 
023210 005204 

023212 013702 

02 3216 010103 ’ 

023220 042703 

023224 020203 

023226 “ 001034" 
023230 005204 

023232 013702 

023236 017703 ' 

023242 020203 

023244 001025 

023246 005 204" 

023250 017703 

023254 042703 

023260 005007“ 

023262 020203 

023264 001015 

023266 005204 

023270 005777 

023274 100477 

0232 76 ~ 005037“ 
023302 005037 

023306 012605 

023310.012604" 

023312 012601 

023314 012600 

023316“000205" 
023320 005777 

023324 100006 

0 2 3326—017705 
023332 042705 

023336 005705 

023340“" 001023“ 
023342 005237 

023346 013700 

023352“ 012701 
023356 012705 

023362 012021 

023364 005305 

023366 001375 

023370 005737 

023374"" 001402“ 

023376 012021 

023400“ 012021“ 

023402 


00 11 62 
155604^ 

177600 


001164 


170177 


001166 
—155546“ 


155524 

147777 


155504 

"0011"32 
001326 


155454 

1554 62 - 

175000 


001322 

001000 

035334“ 

000007 


001074 


DTEXIT: 


OTERRs 


OTERRA* 


R2,R3 

DTERR 

R4 

~R57ENT0FaR- 

ENOSECjR 2 
a0USH,R3 
~R3,R1 
USECMSK,R3 
R2 jR3 
DTERR 
R4 

ENDHD,R 2 
R1 ,R3 
OHDMSKj R3 
R2, R3 
"DTERR 
R4 

ENDCY L, R2 
8DCYL7R3 
R2,R3 
DTERR 

R4 -— 

3DCSRjR3 
4147777,R3 

R2 -~- 

R2jR3 

DTERR 

~ R4 -~ 

socsr 

CTLERR 
$ 0 F T R^Y 
S0FER1 
CSP)♦,R 5 

“CSP) + j R 4- 

CSP) + ,R 1 
CSP > + ,R0 


RTS 

R5 

TST 

aocsR 

BPL 

DTERRA 

MOV 

3DERK ,R5 

BIC 

C1 75000, R5 

TST 

R5 

BN E 

DSERR 

INC 

ERRFLG 

MOV 

OCSRjRO 

MOV " 

4ERRBLK,1TT~ 

MOV 

D7,R5 

MOV 

CR0>*,(R1>* 

DEC 

R5 

BNE 

.“4 

TST 

ECC 

BED 

DERECC 

1 


MOV 

(RO) ♦, (R1 >♦ 

HO V - 

"CR0)^7CmTT 


DERECC * 


IIS ENO BOS ADDRESS CORRECT? 

IEXIT WITH ERROR IF NO 
I SUB TEST NUMBERslO 
ICOMPUTE END DISK PARAMETERS 
I GET COMPUTED ENO SECTOR VALUE 
I GET UNIT,SECTOR HEAD REG. 

I SAVE IN R1 ALSO 
I EXTRACT ACTAUL SECTOR VALUE 
IIS THE SECTOR VALUE CORRECT? 

""/EXIT WITH ERROR IF NO ' 

IS UB TEST NUM BE R = 11 

iGFT COMPUTED END HEAD VALUE 

/GET UN I T , SEC j HEAO VA LUE AGA IN 

I EXTRACT HEAO FIELD BITS 

IIS THE ACTUAL HEAD VALUE CORRECT? 

I EXIT WITH ERROR IF NO ' 

I SUBTEST NUMBER=12 

I GET COMPUTED END CYLINOER ADDRESS 

lGET ACTUAL CYLINDER ADDRESS 

IIS THE CYLINDER ADDRESS CORRECT? 

IEXIT WITH ERROR IF NC 
“ I SUBTEST NUMEER=13 
ITAKE A LOOK AT MEMORY EXTENSION BITS 
I EX TRAC T MEMORY EXTENSION BITS 
~7SET” UP" REFERENCE~WORD 
I ANY BITS SET? 

IEXIT IF YES _ 

I SUBTEST NUMBER=U(NO MEMORY EXT. BITS SET3 
I ANY CONTROLLER ERRORS STILL? 

IFIND OUT WHICH ONE IF YES 

iclear reread flag if set 

JCLEAR RETRY ATTEMPT COUNTER 
IRFSTORE REGISTERS 


7 E XIT" T 0 C A L L I N G" P R 0 G OH- 

ICONTROLLER READY? 

IEXIT NORMALLY IF NO 

"l GET ERROR REGI STER“1HTG~E-:- 

iEXTRACT POSSIBLE SOFT ERROR BITS 
IA RE THERE ANY ON 

"/RETRY TRANSFER IFTES- 

I SET GENERAL ERROR FLAG 
I GET ADDK OF CONTROL AND STATUS REG 
“l GET ERROR BLOCK ADDRESS 
IESTABLISH LOOP COUNT 
ISAVE DISK CONT REGISTER IMAGES 
“/DECREMENT LOOP COUNT 
IREPEAT IF NOT DONE 
IIS THIS ECC? 

“IGO NO IF NO 


ILOAD ECCPB IF YES 
I AND ECCPW"ALSD 
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023402 010437 

023406 000737 

023410 005737 

02 3414-001352“ 

023416 032737 

023424 001746 

023426 “ 023727 
023434 001412 

023436 005237 

023442- 005237 
023446 012605 

023450 012604 

023452 ‘ 012601 
023454 012600 

023456 000137 

023462 - 005037 
023466 005237 

023472 000723 

02 34 74- 004537 
023500 000707 


001152 

001244 

040000 177570 

001326—000004T 
001326 

001330—- 


022700 

“001326“ 

001132 

—€23502- 


MOV 
BR 

OSERR * TST 

-BNE” 

BIT 
BEO 

-CHP' 

EEC 
INC 

-INC' 

MOV 
MOV 

-MOV 

MOV 
JHP 

SERRirr-CLR 
INC 
BR 

rtPRrtjsR 
BR 
I 


R4jDTCNT 
OTEXIT 
NONCON 

-DTFRRA- 

S400Q0*C$VR 

OTERRA 

-SOFERIjW— 

OSERRA 


I SAVE SUBTEST COUNT 
JEXIT 

ICONSOLE ACTIVE? 


S40000*CSVR IRETRY? 

OTERRA IEXIT WITH ERROR IF NO 

SOFERIjTW -IH A V E ~ VE~~T RI g p ~ 4 TTT H ES~ 

OSERRA IEXIT IF YES 

S0FER1 I INCREMENT SOFT RETRY COUNTER 
SOFERR— TlNCREMrNT SOFT ERROR COONTEr^ 

CSP)♦jR5 I 

CSP)♦iRA I 

($P)*#RT-1- 

CSP>+#RO I 

OXFER ICO RETRY TRANSFER 

S0FER1-JXtEAR PETRY“COUNTER- 

SOFTkl I SET SOFT RETRY STOP FLAG 

OTERRA I AND EXIT 

OTERR IAND GO INTO ERROR ROUTINE 


ERROR IDENTIFICATION ROUTINE 


023502 010046 

02 3504—0146 - 

023506 010246 

023510 010346 

023512-017700—*55276“ 
023516 010046 

023520 001416 

023522 012703-000020- 

023526 012701 002612 

023532 012702 002652 

023536 - 011600 - 

023540 042200 

023542 005700 

023544 - 001011- 

023546 022101 

023550 005303 

023552 " 001371- 

023554 022616 

023556 012603 

023560 012602- 

023562 012601 

023564 012600 


I E! 
I E! 

-1 A 

I El 
1 

- j — 

1 

ERRIO* MOV 

-MOV 

MOV 

MOV 

-MOV 

MOV 

BEO 

-MOV 

MOV 

MOV 

-iDtPi-MOV 

BIC 

TST 

-BNE 

CMP 

OEC 

-BNE' 

EREXITi CHP 


THIS SUBROUTINE EXAMINES THE DISK CONTROLLER 
ERROR STATUS REGISTER STARTING UITH THE 

FIRST-8ITC0)»AN0-ST0RES-THE-HASX-0r-THE-rtRST- 

ERROR BIT ENCOUNTERED THAT IS ACTIVE IN LOCATION 
ERRVRD.THE COMPLETE OISK ERROR REGISTER STATE 
AT THE TIME OF THE TEST IS STORED IN LOCATION- 


ERIHGE. 


RO»-CSPJ 
R1»-tSP>—~ 
R2»-CSP) 
R3#-CSP) 

-aOERRiRt 

KO*-CSP) 
EREXIT+2 

-#16.*R3- 

DS10RG.R1 
BSQ0RG»R2 
— CSP)»R0" 
CR2)♦j RO 
RO 

IDERR - 

<R1>+»R1 

R3 

-IOLP- 

CSP)**CSP> 
CSP ) *»R 3 

~CSPI*»R 2- 

CSP )«-#R 1 
CSP)-*#RO 


iSAVE REGISTER RO«R1«R2,R3 


IGET-OT SR ERROR- REG» - 

ISAVE OERR ALSO ON THE STACK 
IEXIT IF TIME OUT ERROR 
"IESTABLlSH‘COOP-COUNT’ OF—T6~ 
1POINT R1 TO SLIDING 1 TBLE 
• POINT R2 TO SLIDING 0 TBLE 

“IGET ERROR REGISTER IMAGC- 

•EXTRACT ERROR STATUS BIT 
•IS ERROR BIT SET? 

IFLAG IT IF YES- 

•POINT R1 TO NEXT SLIDING 1 
IOEC RENE NT LOOP CONSTANT 

-IREPEAT IF~NOT DONE- 

IPOP STACK 

IRESORE REGISTERS_ 

1 


CONSTANT 









0 
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1141 023566 

000205 



RTS R5 

JRETURN 


• 



1142 023570 

011137 

001160 

IDERR* 

MOV CRDjERRWRD 

»PUT IDENTIFYING WORD IN ERRURD. 



6 


1143 023574 

011637 

001170 


MOV (SP)jERIMGE 

ISTORE WHOLE ERROR REGISTER 


rr 


1144 023600" 

“000765“ 



BR EfCFX I T 

(EXIT TO REG EXIt ROUTINE 


* 

T 


1145 




2 



nr 


1146 




1 




4 


1147 




1 



0 

7 


1U8 




1 




<5 


1149 




2 






1150 ^ 




~i WrrE~TT)NTRaL BLOCK 



• 

9 


1151 




l 



F 


1152 




# 




10 


1153 




1 TffIS T A B L "E ” C ONTATfrS" 

PaKTM ETER3“TTSED TO DEFINE ALL 



TT| 


1154 




2 WRITE DISK OPERATIONS 

ANO IS REFERENCED BY THE 





1155 




1 DATA TRANSFER SUBROUTINE*(DXFER)• 



1? 


1156 




1 



0 

7 


1157 




2 




15 


1158 




i 




>5 


1159 




2 




77 


1160 023602 

000000 


NRTBLKI 

•WORD 0 

) UNIT OiSECTOR OjHEAD 0 (OUSH) 





11c1 023604 

044312 



.WORD OOBUF 

IOUTPUT DATA BUFFER (CAR) 



7 


1162 023606“ 

17777 T 



• WORD -T 

lOtfE WORD TRANSFERT CWDCATT7 - 



;*o 


1163 023610 

000000 



•WORD 0 

ICYLINDER 0 (DCYL) 



F 


1164 023612 

000006 



•WORD WRTCMO 

(WRITE COnMANO (NO GO) 


• 

?? 

c'J 


1165 

1166 




I 

; 




24 


1167 




2 





i 

1168 




2 



© 

— r 

i 

11 o9 




1 READ CONTROL BLOCK 



27 


1170 




2 




58 


1171 




2 



• 

29 


1172 




2 




E 


1173 




) THIS TABLE CONTAINS 

PARAMETERS USED TO DEFINE ALL 



hi 


1174 




2 RE AO uISK uPtRATIONS AND TS R F FER EN CcOt TRt 


© 

77 


1175 




> DATA TRANSFER SUBROUTINE (DXFER) 



h7 


1176 




2 




|7 

i 

11 77 




2 



sH 


1178 




2 




r* 


1175 023614 

000000 


RDBLK2 

• WORD 0 

2UNIT OjHEAD OjSECTOR Oj(DUSH) 





116U Uc.36 16 0473127 



• WOR D~ T0BUF1 

1 INPUT DATA BUFFER T ORIGIN 


0 

!— 


1181 023620 

177777 



.bORD -1 

1 1 WORD TRANSFER 




WORD 0 
• WORD ROCMDT 


iCYLINDER 0 (OCYL) 

1R FA D C 0 h M A N D C N 0 ~G~U J “j CD CFET - 


@1 

1190 j 

11V1 I 

HTo 

1192 



0h 

1193 



H 1194 


4 

■ ^2 

1195 : 

2 


0F 

1196 

2 

■ 


1197 



0 
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5M.ECC THEST NUMBERS 10 » 16 13-N0V-77 




THIS TEST IS FIRST WRITE ATTEMTEO BY THE FORMATTER 
IT ONLY A ONE BORO TRANSFER ANO ONLY THE ENOING 



023626 

02362 6—004337—004276r 
023632 012701 044312 

023636 004537 016736 

023642—012700—023610" 
023646 005010 

023650 012740 177777 

023654—010140- 

023656 005040 

023660 004537 022700 

02 36 64 “ 004537—00 3342“ 


R4 

-R5FR0UEST- 

OOOBOFfRI 

R5»F0RMAT 


ISUBTEST NUMBER-0 

-TGrr-^n- 

I GET OUT PUT DATA BUFFER ADORESS 
IFORMAT OATA 


“BNRTBLK*6TR0-1-GETnCYLTNDER~AD0R ESS ' OR 1 6 I N 

(RO) IMAKE CYLINDER-0 

B-1»-(R0> IMAKE WORO COUNT-1 

-R1jT*CR0>--JMAKE OOBUF CORE AOOR E 3S~ S TA» 

-<R0) IMAKE OUSH-O 

R5*DXFER IGO WRITE ONE UORD11iI III 

-R5aTSTCTE-IEXIT“TO“TEST CONTROL- 









0 
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• 

6 

1255 

1256 

1257 




t 

1 

1 




"1258“ 




1 



5 

? 

1259 




1 

ONE SECTOR WRITE TEST 


3 

1260 




1 




4 

1 26T 




1 

THr5 TtbIWRTTtS OATA ON ONE SECTOR OF THE DISK. 

•j 

5 

1262 




1 THE 

CYLINDER ADDRESS 

IS NORMALLY DETERMINED BT RWCYL *WHILE 


6 

1263 




ITHE 

SECTOR*HEAO*AND unit value is determined by ruush* 


7 

12 6 4 




1 

OPTIONALLY THE 

SECTOR AND HEAD IS DYNAMICALLY SELECTABLE 

© 


1265 




1 BY THE CONSOLE SWITCH 

REGISTER IF CSWTCH IS LOADED WITH 

i 

9 

1 26 6 




I ANY 

NON ZERO VALUE* 



1C 

1267 




J 



© 


1268 




1 





1269 

023670 

012701 

044312 

TNI1l MOV 

EODB UF > R1 

1 GET OUT PUT BUFFER A DDR 


n 

127 0 

02 36 74 004 537 0U427V 

JSR 

RSjRQUEST 

JREQUEST 211 

© 

M 

1271 

023700 

004537 

016736 

JSR 

R5 *F ORMA T 

1 FORMAT DATA BUFFER 


1C 

1272 

02 3704 

012700 

023610 

MOV 

UWRTBLK^ojRO 

1GET CYL ENTRY CB AODRESS 


‘8 

1 27 3 

0237ia 

013710001056 

MOV 

RWCYL^CROr 

iSPECinr CYLINDER (NORM =MTXCYO 

© 


1274 

023714 

013740 

001046 

MOV 

WPSEC*-(RO> 

1 SPEC IFY ONE SECTOR WORD COUNT 


TT 

1275 

023720 

010140 


MOV 

R1J-(RO) 

J OCA R =ODB UF ORIGIN 


<> 

1276 

023722 

005737- 

“001250“ 

TST" 

CSVTCH 

I OOFS DUSH COME FROM CSWR? 



127 7 

023726 

001406 


BED 

• ♦14* 

1BRANCH IF NO 


21 

1278 

023730 

013702 

177570 

MOV 

CS WR jR2 

1 GET OUSH VALUE 


?? 

1279 

023734 

042702 

100000 

Bier 

JjREPBlTVRZ 

/REMOVE REPEAT BIT If ON 

© 

13 

1280 

023740 

010240 


MOV 

R2#-(R0) 

ILOAO IN OUSH VALUE 


17 

1281 

023742 

000402 


BR 

• +6 

ICONTINUE 



'1282 

023744 

013740 

001054 

h av 

- RDUSHj- CRITJ - 

j SPFCIFY CONSTANT DlfSH 'CM AX TATW5 

o 


1283 

023750 

004537 

022700 

JSR 

R5 j OXFER 

IPERFORM ONE SECTOR WRITE 


lF 

j 128* 

023754 

004537 

003342 

JSR 

R5 »TSTCTL 

IGO TO NEXT TESTIF NO ERROR 

• 

28 

29 

: 128 5 

1286 




* 

1 





1 1287 




I 




i~ 

1 1288 




1 

ONE SECTOR RtAu TEST 

o 


1289 




1 




77 

! 1290 




I 




| )4 

r — 1291 




1 

7 H IS T E S TR ETUSD AT A F R 0~M UN fc SE C TuR OF THE OTSK* 

• 

1 35 

1292 




1 THE 

CYLINDER ADORESS 

IS NORMALLY DETERMINED BY RUCYLjWHILE 


7 

j 1293 




ITHE 

SECTOR AND HEAD ADDRESS IS NORMALLY DETERMINED BYRWUSH* 


F 

1294 




1OPTIONALLYiHE SECTOR 

AND HEAD ADDRESS MAY BE DY N AM ICALLY 

9 

i —-. 

! }"■ 

129 5 




1SPECIFIE0 BY THE CONSOLE SWITCH REGISTER IF THE CSUTCH 


r- 

1296 




ILOCATION IS NON ZERO. 



1 40 

- - 129? 




1 




'll 

1298 




I 




42 

12v<> 

023760 

012700 

023622 

TMl2* MOV 

BRD8LK*6*RO 

1 GET CYL ENTRY ADDR 


43 

J - 1 300 

02 3764"" 

“0045 37 

004276- 

JSR 

R5 *R QUEST 

/REQUEST 211 ' ' ' " 

9 

~z 

1301 

023770 

013710 

001056 

MOV 

RWCYLj(RO) 

1 SPECIFY CYLINDER ( NORM *MAXCYL> 


}“ 
i J 

1302 

02 3774 

013740 

001046 

MOV 

WPSEC*-<RO> 

1 SPECIFY ONE SECTOR READ 


nr ^ 

0240GQ- 

“012740“ 

047314 

MOV 

SIDBUFIf-CROT 

IPUT DATA IN IDBUF1 “ 

IlSl 4? 

1304 

024004 

005737 

001250 

TST 

CSUTCH 

1 DOES OUSH COME FROM CSWR? 


Ei 

1 130 5 

024010 

001406 


BEQ 

.♦14* 

IUSE ROUSH VALUE IF NO 


(49 

- 1306 

024012' 

“013702“ 

177570 

MOV 

CSWR *R2 

IGET SWITCH REGISTER 

#ra i -^o 7 

024016 

042702 

100000 

BIC 

flREPBIT*R2 

ICLEAR REPEAT BIT IF ON 


uTl 1308 

024022 

010240 


MOV 

R2i“(R0) 

ILCAD IN DUSH VALUE 



1- 130 9 

024024“ 

“000402 


BR 

• + 6 

"ICONTINUE 

@ 

r 1310 

024026 

013740 

001054 

MOV 

RDUSH*-(RO> 

ILOAO DUSH (MAXIMUM VALUE) 


r 1311 

024032 

004537 

U22700 

JSR 

R5.DXFER 

IPERFORM READ OPERATION 



j: .■ 

Vil 


m 
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1312 024036 004537 003342 

1313 

1314 

131 5-- 

1316 

1317 

1318 - 

1319 

1320 

1321 '--- 

U22 

1323 

1 3^4 ------ 

1325 

1326 

13c 7--— 

1328 024042 005004 

1329 024044 004537 004276 

1 330 024050—005001- 

13-1 024052 012705 000016 

1332 024056 012700 023610 

1333 024062005010- 

1334 0240o4 016102 002612 

1335 024070 005402 

1336 024072-010240- 

1337 024074 012740 000000 

1338 024100 005040 

1339 0241 02 — 004 537 —022700' 

1340 024106 QU5737 001322 

1341 024112 001004 

1342 024114 - 005204 - 

1343 024116 005721 

1344 024120 005305 

1345 024122 - 001355- 

1346 024124 004537 003342 

1347 

1348 - 

1349 

1350 

1351 - 

1352 

1353 

1354 - 

1355 

1356 

*,357- 1 -- 

1358 

1359 

1360 ---- 

1361 

1362 

1363 ---— 

1364 

1365 024130 012700 035526 

136 6 02 4134—004 5 3 7 — 0 04 2 Ttr 

1367 024140 013710 001056 

1368 024144 013740 001046 


JSR R5jTSTCTL ICO TO NEXT TEST IF NO ERROR 

I ■ 

I 

TEtn- 


T- WR IT E C O UNT T ES T--- 

I 

I THIS TEST PERFORMS WRITE OPERATIONS WITH AN EVER 

I IN C R H A S IN C~1i OR 0 ~COUNT~ ST AR T rN C ~iriTK~ T AMD~T N CR E A S I N S“1ir 
IPOVERS OF 2 TO A MAXIMUM OF 8192* WORDS 
I EACH WRITE OPERATION STARTS A ABSOLUTE 0 DISK 

TA DORESS .-----— 


TN13t CLR 
JSR 

-CLR 

HOV 

TN13LP* MOV 

-CLR 

MOV 

NEC 

-MOV 

MOV 

CLR 

-JSR 

TST 

BNE 

-INC 

TST 

DEC 

-£ 

TN13EXI JSR 


CNE SECTOR READ*VRITE*CONPARE TEST 


THIS TEST WRIITES DATA ON ONE SECTOR OF THE OISK* 

REAOS TT'B* C K* “A N0~COH PAR E$~THE~D ATA‘ UB T A1 N ED—W IT H - 

THE ORIGINAL DATA WRITTEN. 

THE CYLINDER ADDRESS IS SPECIFIEO BY RWCYL WHILE 

iTHE-SECTOR AND HEAD 'VALUES"ARE NORHALtY~S0PPLIED-BY- 

RWUSH. 

OPTIONALLY THE SECTOR AND HEAD DATA HAT BE 
DYNAMICALLYSUPPLIED FROH~THE'CONSOLE SkITHCH“RE6TSTER— 
IF CSWTCH CONTAINS ANY NON ZERO VALUE. 


TNI*I HOV «VRCB*6*R0 (GET CYLINDER ENTRY ADOR 

-JSR-R5*R0UEST-1 REQUEST~2T1- 

HOV RWCYL*(RO> (SPECIFY CYLINDER AOORESS 

MOV WPSEC*-(RO> (SPECIFY ONE SECTOR OPERATION 


R4 iSUBTEST NUMBER'D 

RSjRQUEST iREOUEST 211 

-R1-ICLEARIKDEXRESTSTER- 

B1«.*R5 (ESTABLISH HASTER LOOP COUNT 

8WRTBLK*6*R0 (GET CYL CB ENTRY 

-<R0> .(CYL INOER'O- 

SI0RGCR1>*R2 (GET WORD COUNT <*2 NEXP) 

R2 (FORM NEGATIVE VALUE 

-R2*-<R0)-(SPECIFY WORO'COUNT- 

SU*-(RO) (BAR-ZERC ADDR. CORE 

-<R0> (DUSK *0 

-R5.DXFER-(PERFORM SPECIFIEO -WRTTE- 

EhRFLG (ANY ERRORS? 

TN13EX (EXIT IF YES 

-*4-- -( INCREMENT SUBTESr'NO*- 

CR1)* (INCREMENT WORO COUNT INDEX 

R5 (DECREMENT LOOP COUNT 

-TN13LP-(REPEAT IF NOT DONE- 

R5.TSTCTL (EXIT 











6-24 



TST 

TST 

BEO 

-CRO) 

CSWTCH 

• ♦U. 

ISK1P OVER BAR CB ENTRY 

J DOES USH OATA COHE FROM CSVR? 

» USE RDUSH DATA IF NO 


~MOV~” 

BIC 

MOV 

~XSWFT^R2T- 

CREPBIT*ft2 

R2 *-(R0) 

J6ET DESIRED DATA 

AREMOVE REPEAT BIT IF ON 

IENTER DUSH VALUE 


“BR 

• ♦6 

CONTINUE 

r 

MOV 

MOV 

ROUSH j-C RO) 
80DBUF>R1 

J PUT MAXIMUM DUSH VALUE IN 

J6ET OUTPUT DATA BUFFER ADDRESS 


JSR 

JSR 

JSR 

R 5* FORMAT 
RSjWRC 

R5 #T5TCTL 

1 FORMAT BUFFER 

JPERFORM WRITEjREAD AND DATA COMPARISON 

AGO TO NEXT TEST IF NO ERROR 



I RE AD j WR ITFTXDffPXRr COUNT TEST 

I THIS TEST^ERTORH^ VRTTET REAlT”AW"15m~^PAiriWNS' 

!WITH AN EVER INCREASING VORO COUNT STARTING WITH ONE AND 
iINCREASING BY POWERS OF TWO TO A MAXIMUM OF 512 WORDS. 

1 ~~~EACH DISK OPERATION STARTS At'ABSOruT¥~DTSH'AODRES^ 


} ZERO 
1 ALL 

1 

• 

DISK AND DATA PARAMETERS ARE CHECKED DURING THE TEST* 


I 

1 

MOV 

BODBUF *R1 

1 GET OUTPUT BUFFER ADDR 


JSR 

JSR 

hOV 

R5#RQUEST 

R5 #FORMA T 
fill jRS 

iREQUEST 211 

JFORMAT BUFFER 

JESTABLISH MASTER LOOP 


CL R 
CLR 
MOV 

R1 

R 4 

UWRCB46iR0 

ICLEAR INDEX REGISTER 
iSU0TEST NUMBERED 

J GET WRITE/READ CYL ENTRY ADDR 


CLR 

HOV 

NEG 

(RO) 

S1GRG(R1)jR2 

R2 

JCYLINDER = 0 

JbET WORD COUNT =2N CN=EXP> 

JMAKE NEGATIVE 


MOV 
TST 
CLR , 

R2 (RO) 

-(RO) 

-( RO ) 

IPUT IN WORD COUNT ENTRY 

ISKIP OVER BAR CB ENTRY 

IDUSH = 0 


JSR 

TST 

BNE 

R5*WRC 

ERRFLG 

T15EX 

IDO WRITEjREAD.DATA comparison 

1 ANY ERRORS? 

IEXIT IF YES 


INC 

TST 

DEC 

R4 

(R1 ) 4 

R 5 

1 INCREMENT SUBTEST COUNT 

J INCREMENT WORD COUNT INDEX 

IDECREMENT LOOP COUNT 


BNE 

JSR 

I 

TN 15 LP 
RSjTSTCTL 

IREPEST IF NOT DONE 

IEXIT 


1 

1 

• EOT 

1 

1 

WRITE PROTECT 

TEST 

• 


i 

i 


THIS TEST VERIFIES THAT THE CONTROLLER WILL NOT 








SNDIA.HAC 


MACRO ¥06-03 21-APR-78 00>02 PAGE 6-25 


1426 A WRITE OVER WRITE PROTECTEO SECTORS. 

1427 A 

1428 * FIRST THE TEST SETS THE WRITE PROTECT BITS OF THE 

1429 I ABSOLUTE SECTOR 0 AND THEN ATTEMPT TO WRITE 

1430 I ON THAT SECTOR ."THE TEST - THEN VERIFIES THAT THE 

1431 A CONTROLLER ABORTED THE WRITE OPERATION AND THAT 


1432 





1 THE 

WRITE PROTECT 

ERROR BIT IS ACTIVATED* 

1433 





1 



14,34 





i 



1435 





l 



14jo 024514 

UD5DUI" 


TN16* 

CLR 

R4 

UNIT SUBTEST NUMBER 

1437 

024316 

004537 

004276 


JSR 

R5 tRQUEST 

JREQUEST 211 

1438 

024322 

005237 

001176 


INC 

SPECMD 

AFLAC SPECIAL TRANSFER(GREATER THAN 2S6 WORDS) 

1439 

024326 012701 044312 


MOV" 

S0DBUF.TT1 

AGET DOBUF ADDRESS 

14*0 

024332 

063701 

001062 


ADD* 

STRCNT.R1 

a ADJUST DATA BUFFER FOR STRIP OPTION 

14* 1 

024336 

004537 

016736 


JSR 

R5jF0RMAT 

1G0 FORMAT BUFFER 

1442 

024342 

013737001304 

044310 

MOV 

WPRBIT*0DBUF-2 I ADO WRITE PROTECT BITS 

1443 

024350 

005037 

044306 


CLR 

ODRUF-4 

AHAKE SECTOR-HEAO HDR VALIO 

1444 

024354 

012700 

025450 


HOY 

sisecfb.ro 

AENTER FORMAT BLOCK AOOR 

144 5 

024360 

013760 

001046 

"000004 

MOV 

WPSEC.4(RUT 

iADD 2 WORDS FOR HEADERS 

1446 

024366 

162760 

000002 

000Q04 

SOB 

62j4(R0) 

s 

1447 

024374 

004537 

022700 


JSR 

R5.DXFER 

IGO REFORMAT SECTOR 

1448 

024400 

005037' 

“ 001176 


CLR 

SPECMD ' 

ACLEAR SPECIAL COMMAND FLXG 

1449 

024404 

005737 

001322 


TST 

errflg 

IERRORS? 

1450 

024410 

001116 



BNE 

TN16EX 

IEXIT IF TES 

“1/51 

02 t* 412 

"'005204 



INC 

R4 

ASUBTEST NUHBERbI(WRITE PROTECT OK) 

1452 

024414 

012700 

044312 


HOV 

BOOBOF.RO 

ACET BUFFER ORIGIN 

1453 

024420 

0137U1 

OOIOSO 


HOY 

POSVPjRI 

AESTABLISH WORD COUNT 

1454 

024424 

005420 



NEG 

(RO 

ACOMPLEMENT REFERENCE - D/TTA 

1455 

024426 

0U5301 



OEC 

R1 

IDECREMENT LOOP 

1456 

024430 

001375 



BNE 

•-4 

AREPEAT IF NOT DONE 

1457 

0244 32 

012700 

024652“ 


MOV 

8T16WB.RTJ 

AGET .RITE BLOCK AOOR 

1458 

024436 

0137&Q 

001046 

000004 

HOV 

MPSEC«4CR0) 

I ENTER WORD COUNT 

1459 

024444 

004537 

022700 


JSR 

R 5jDXFER 

I 

1460 

024450 

00573r 

"001322 


TST 

errflg 

A ERROR ON WRITE ATTEMPT? 

1461 

024454 

001003 



BNE 

• ♦8* 

JEXIT IF NO 

1462 

024456 

005237 

001322 


INC 

errflg 

1 SET ERROR FLAG 

'1463 

02*462 

000471 



feR 

TN16EX 

AEXIT ON ERROR ' - - - - - - 

1464 

024464 

005204 



INC 

R4 

ASUBTEST NUMBER»2(ERROR DETECTEO) 

1465 

024466 

017703 

154322 


MOV 

dOERR,R3 

AGET ERROR REGISTER 

'1466 

024472 

042703 

077773 


BIC 

S77773.R3 

.AEXTRACT ERROR 

1467 

024476 

012702 

000004 


MOV 

84»R2 

ISET UP REFERENCE ERROR tiORO 

1468 

024502 

020203 



CMP 

R2 jR 3 

IARF THEY EQUAL? 

'1469 

024504 

001060 



“BNE 

TN16EX 

AEXIT IF NO 

1470 

024506 

005037 

001322 


CLR 

ERRFLG 

ACLEAR EOROORROR FLAG 

1471 

024512 

005204 



INC 

R4 

ASUBTEST NUMBER«3(WRITE PROTECT) 

1472 024 514 

012701 

044312 


"“MOV 

soobuf.rt 

IGET BUFFER ORIGIN 

1473 

024520 

004537 

016736 


JSR 

R5.FORMAT 

IGO FORMAT DATA 

1474 

024524 

012700 

02 5470 


MOV 

SISECRB+6.RO 

JGET ONE SECTOR REAO BLOCK AOOR 

"1475 

024530 

"005010 



CLR 

<R0) 

lMAKE=0 

1476 

024532 

013740 

001046 


MOV 

WPSEC.-(RO) 

lENTER WORD COUNT 

U77 

024536 

013701 

001234 


MOV 

CUR0SK.R1 

JGFT CURRENT DISK NUMBER 

1478 

024542 

006301' 



~ASL~~ 

R1 

4MAKE VALID INDEX. '.. .. ... 

1479 

024544 

016140 

001200 


MOV 

IBFTBL(RI)#- 

CRO) I 

1480 

024550 

005040 



CLR 

-CRO) 

ISECT0RjHEAD*0 

1481 

024552 

004537 

022700“ 


“JSR 

R5 jDXFER 

AREAO SECTOR WITH WRITE PRWECT 

1482 

024556 

G05737 

001322 


TST 

ERRFLG 

AANY ERRORS? 





9 


9 
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CT 


171 


r, ; j 
9 ; 


rf,7i 

L- 4 


pL 

S l -i 


1483 

024562 

001031 


BNE 

TN16EX 

I EX IT IF VES 


1484 

024564 

005204 


INC 

R4 

ISUBTEST NUMBER=4(DATA REAO OK) 


1485 

024566 

013700 

001050 

MOV 

POSVPjRO 

ISPECIFY 256. WORD COMPARE 


1486 

024572 

U04537 

017106 

JSR 

R5»0ATCMP 

A SEE IF DATA WAS ERRONEOUSLY OVERWRITTEN 


1487 

024576 

005737 

001322 

TST 

errflg 

1 A NY ERRORS? 


1488 

024602 

001021 


BNE 

TNI 6EX 

1 EXIT IF YES 


1489 

024604 

005204 


INC 

R4 

J SUB TEST NUM BER = 5C DA TA OK) 


1490 

024606 

005037 

044306 

CLR 

ODBUF-4 

jRESTGRE NRMAL HEADER FORMAT 


1*91 

024612 

005037 

044310 

CL R 

OOB UF-2 

IFOR SECTOR 0 


14S2 

024616 

01270U 

025450 

MOV 

BIS ECFB *R0 

)GET FORMAT BLOCK ADDR 


1493 

024622 

005237 

C01176 

INC 

SPECMO 

1 SET SPECIAL TRANSFER COMMAND 


1494 

024626 

004537 

022700 

JSR 

R5*DXFER 

IRESTORE ORIGINAL FORMAT TO SECTOR 


1495 

024632 

005037 

001176 

CLR 

specmq 

5 CL FAR SPECIAL TRANSFER FLAG 


1496 

024636 

005737 

001322 

TST 

errflg 

j A NY ERRORS? 


1 4 v 7 

024642 

QUlOul 


BNE 

IN 16 EX 

lEXIT IF YES 


1498 

024644 

005204 


INC 

R4 

* SUB TBS T NUMBER«6(REF0RMAT OK) 


1499 

024646 

004537 

003342 

TN16EX s JSR 

R5* TSTCTL 

iRETURN 


1500 




I 




1301 




1 




1502 




i 




1503 




l 

TEST 16 

TRANSFER BLOCK 


1 504 




I 
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1540 

"i 541--:- 

1542 

1543 

“1544- T - 1 - 

1545 

1546 

*15 47-- 

1548 

1549 

1550 -- 

1551 

1552 

15 5 3- 

1554 , . 

1555 

15 5 6- 

1557 

1558 024664 005004 

""1559 024 6 66—004537—004276- 

1560 024672 0127U1 044306 

ltd 024676 012721 177774 

1562 024702 005021----- 

1563 024704 063701 001062 

1564 024710 004537 016736 

1565 024714 '012700 “025450- 

1566 024720 005237 001176 

1567 024724 004537 022700 

1568 024730'“'005037 0011 76 -- 

1569 024734 005737 001322 

1570 024740 001402 

-1571 024742 000137 025416- 

1572 024746 005204 

1573 024750 012700 025472 

1574 024754 “012710“ 000004- 

1575 024760 005040 

1576 024762 013740 001046 

“1577 024766“013701—001234"-- 

1578 024772 0U6301 

1579 024774 G1614Q 001200 

1580 025000 005040—-— 

1581 025002 004537 022700 

1582 025006 005737 001322 

"1583 025012—001003-- 

1584 025014 005237 001322 

1585 025020 000576 

-1586 025022 *017703—153766- 

1587 025026 012702 000002 

1588 025032 020203 

1589 025034—001170- 

1590 025036 005204 

1591 025040 005037 001322 

1592 023044 012737“000QT6—025*72 

1593 025052 012700 025462 

1594 025056 004537 022700 

1595 025062 ” 005737 “001322- 

1596 025066 001153 


1 » • < ‘ • 

I ' 

I 

I THIS TEST VERIFIES THAT THE READ WITHOUT 
"J HEXOER CKEtirLOdt Is FUNCTIONrHCnPROPERLT; 

I THE HEADER IS FIRST ERRONEOUSLY WRITTEN ANO 
I THEN A NORMAL READ OPERATION IS ATTEMPTED 

r~TO INSURE 1H A T~¥ E~~CXNN 0 T” R E A O - THE~~S EC T OR •-:- 

J THE READ WITHOUT HEADER CHECK COHHANO IS USED 
I TO THEN READ THE SECTOR.CHECKS ARE HADE TO INSURE 

"* THAT NO ERROR"OCCURS"ANO THAT THE DATA IS“ CORRlXTTi- 

I 

I THE SECOND SECTION OF THIS PROGRAM CHECKS 
T“THE ABILITY OF"THE FORMATTER TO READ THE HEADER"FIELD 
I HEADER CRC OATA FIELD ANO DATA CRC» 


TNI 71 


TM7AI 


I 


“I 

I 

CLR 

R4 

UNITIALIZE SUBTEST COUNT 


JSR 

R5~iRGUEST 

1REQUEST 211" 


MOV 

80DBUF-&jRT 

IGET OUTPUT BUFFER AODRESS 


MOV 

8177774jCR1 >♦ 

(SET FIRST HEAOER TO BE ERRONEOUS 


“CLR 

CR1) ♦ 

IM A K E~ C YUIN DER HEADER WOR DTalTO 


ADD 

STRCNTjRI 

1 ADJUST BUFFER FOR MCOMPARE 


JSR 

RS*FORMAT 

IFORMAT OUTPUT BUFFER 


MOV 

8 TNI 7FB*R"0 

IGET FORMAT CONTROL BLOCK AD0RTS5- 1 - 


INC 

SPECMD 

JSET SPECIAL TRANSFER FLAG 


JSR 

R5 jOXFER 

1MRITE ERRONEOUS HEAOER ANO OATA 


CLR 

“ SPECMD 

1 CLEAR SPECIAL TRANSFER' FLAG 


TST 

ERRFLG 

1 ANY ERRORS? 


BED 

TN17A 

JCONTINUE if no 


“JMP 

TN17EX \ 

1 EX IT IF YES 


INC 

R4 

1 SUBTEST NUMBER S 1(REFORMAT 0K> 


MOV 

fl ISECRB+S**R0 

IGET READ BLOCK AODR 


~mo\t 

SRDCHDjCRU7 

UNSURE READ'COHMANO PRESENT 


CLR 

-C RO > 

iCLEAR CYLINDER 


MOV 

WPSEC#-CRO> 

1 SET WORD COUNT TO FULL SECTOR 


“MOV 

CURDSK*R1 F~ 

IGET CURRENT DISITNOhBER 


ASL 

R1 ! 

IHAKE WORD INDEX 


MOV 

IBFTBL(R1)*~<RO)lOCAR=INPUT BUFFER ORIGIN 


“CLR"" 

-\R0 j 

10USH=0 


JSR 

RSjDXFER 

IREAO SECTOR tfITH BAD HEAOER 


TST 

ERRFLG 

1 ANY ERRORS? 


“BNE“ 

• ♦8 • 

iCONTINUE IF YES 


INC 

ERRFLG 

1 SET ERROR FLAG IF NO ERROR OETECTED 


BR 

TN17EX 

IEXIT IF NO ERROR FOUND 

o 

“MOV 

8DERR/R3 

1L0AD ERROR REGISTER 


MOV 

UZ,R2 

JLOAD REFERENCE ERROR WORD 


CMP 

R2jR3 

US THE DERR RIGHT? 


“BNE 

YN17EX 

IEXIT IF NO " ‘ 


INC 

R4 

1 SUB TEST NUMBER=*2 (ERROR REAO OK > 


CLR 

ERRFLG 

IRESET ERROR FLAG 


"HOY"" 

8RWHCMD#I5ECRB+8*JSPECIFY READ WITHOUT HEADER CHECK 


MOV 

81SECRB#RO 

IGET REAO BLOCK AODR* 

• 

JSR 

R5jDXFER 

iREAD IGNORING HEADER WORD 


~TST~“ 

ERRFLG" 

J ANYERRORS? 


BNE 

TN17EX 

IEXIT IF YES 
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1597 

025070 

005204 


INC 

R4 

JSUBTEST NUMBER-3 (READ IGNORING HEADER OK 

1598 

025072 

012701 

044312 

MOV 

800BUF»R1 

{LOAD BUFFERR ADOR IN R1 

1599 

025076 

004537 

016736 

JSR 

R5»FORMAT 

1REF0RHAT BUFFER FOR COMPARE 

1600 

025102 

013700 

001050 

MOV 

POSWP»RO 

JSPECIFT WORD COMPARE COUNT __ 

1601 

025106 

004537 

017106 

JSR 

R5jDATCMP 

1 CHECK DATA 

160 2 

0251 12 

005737 

001322 

TST 

ERRFLG 

1 A NY ERRORS? 

1603 

0251 16 

001137 


BNE 

TN17EX 

IEXIT IF YES 

1604 

025120 

005204 


INC 

R4 

1 SUBTEST NUMBER-4(0ATA IS CORRECT) 

160 5 

025122 

005037 

04 4306 

CLR 

00BUF-4 

{WRITE PROPER FORMAT ON SECTOR 

1606 

025126 

005037 

044310 

CLR 

ODBUF-2 

) 

1607 

025132 

012700 

025450 

MOV 

OTNUFBjRO 

{GET FORMAT CONTROL BLOCK 

1608 

025136 

005237 

001176 

INC 

SPECMO 

1 SET SPECIAL TRANSFER FLAG 

1609 

025142 

004537 

022700 

JSR 

R5#DXFER 

{REWRITE CORRECT FORMAT 

1610 

025146 

005037 

001176 

CLR 

SPECMD 

{CLEAR SPECIAL TRANSFER FLAG 

1611 




J 



1612 




1 



1613 




1 

READ HDR*HDRCRC 

*DATA*DATACRC COMMAND VERIFY 


1 ol 4 

1615 

1616 

1617 

1618 
1 61 9 
1620 
1621 


1622 

1623 025152 

1624 025156 

005737 

001117 

001322 


1 

TST 

BNE 

ERRFLG 

TN17EX 

lERRORS? 

JEXIT IF YES 

1625 025160 

005204 



INC 

R4 

ISUBTEST NUMBER=5(REF0RMAT OK) 

1626 025162 

005737 

001064 


TST 

OLDHDR 

{DO WE HAVE BAD READ HDR ROMS? 

1627 025166 

001113 



BNF 

TN17EX 

lEXIT WITHOUT ERROR IF YES 

1628 025170 

012700 

027156 


MOV 

OWHSCCBfRQ 

{POINT TO WRITE HOR*HORCRC*OATA*DATACRC 

1629 025174 

012760 

U44312 

000002 

MOV 

BODBUF*2(R0> 

{LOAD OUTPUT BUFFER AODR. 

1630 025202 

013760 

001046 

Q00004 

MOV 

ypSEC j4CR0) 

{LOAD WORD COUNT 

1631 025210 ~ 

162760 

000004 000004 

SUB 

B4 *4(RO) 

{AD JUST FOR EXTRA OATA 

1632 025216 

012701 

044312 


MOV 

80 DBUF*R1 

{FORMAT DATA AREA 

1633 025222 

004537 

016736 


JSR 

R5 jFORMA T 

J 

1634 025226 

U627U1 

000010 


ADO 

88 • * R1 

JADJUST DATA AREA FOR EXTRA WORDS 

1635 025232 

004537 

016736 


JSR 

R5jFGRMAT 

JREFCRMAT BUFFER 

1 o36 G25236 

005237 

001176 


INC 

SPECMD 

{FLAG SECTOR OATA WORD CHANGE 

1637 025242 

004537 

022700 


JSR 

R5jDXFER 

160 REFORMAT 

1638 025246 

005037 

00117o 


CLR 

SPECMD 

{CLEAR SPECIAL COMMAND FLAG 

1639 025252 

005737 

001322 


TST 

ERRFLG 

{ERRORS? 

1640 025256 

001057 



BNE 

TN17EX 

JEXIT IF YES 

1641 025260 

005204 



INC 

R4 

JSUBTEST NUMBER=6 <R EFORM AT OK) 

1642 025262 

012700 

025436 


MOV 

8RDH0BK*R0 

SPOINT TO READ ALL DATA WORDS BLOCK 

1643 02526o 

013760 

001046 

000004- 

MCV 

WPSE C»4(RO) 

J ENTER WORD COUNT 

1644 025274 

162760 

000004 

000004 

SUB 

84 *4°( RO) 

J ADJUST WORD COUNT 

1645 025302 

013702 

001234 


MOV 

CURDSK*R2 

J SET UP INPUT ADDR• 

164 6 02 5306 ~ 

"006302 



ASL 

R2 

{USING CURRENT DISK ADOR 

1647 025310 

016237 

0U1200 

025440 

MOV 

1BFT8LIR2)jRDHDBK+2 J 

1648 025316 

005237 

001176 


INC 

SPECMD 

{FLAG ODD TRANSFER 

164° 025322 

004537" 

022700 


JSR 

R5.DXFER 

JTRY reading 

1oiO 025326 

005037 

001176 


CLR 

SPECMD 

{CLEAR SPECIAL COMMAND FLAG 

11>51 025332 

005737 

001322 


TST 

ERRFLG 

JERRORS? 

1652 025336 

001027 



BNE 

TN17EX 

JEXIT IF YES 

1653 025340 

005204 



INC 

R4 

JSUBTEST NUMBER=7(N0 ERROR ON READ) 
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1654 

”1655 

1656 

1657 

1658 

1659 

1660 
i 6o1 
1662 

1663 

1664 

1665 

1666 

1667 

1668 

1669 

1670 

1671 

1672 

1673 

1674 

1675 

1676 

1677 
16 ? 8 
1679 
1o80 
1681 
1682 
1683 
loo 4 
1685 
1o86 

1687 

1688 

1689 

1690 
lovl 
1o92 

1693 

1694 
1 o95 
1656 

1697 

1698 

1699 

1700 
17U1 

1702 

1703 

1704 

1705 

1706 

1707 

1708 

1709 

1710 


G25342_ 

025346 

025350 

025352 

025356' 

025362 

025364 

025366 

025372 

025376 

025402 

025406 

0 2 c 412 

025416" 

025424 

0254 32 


016001_ 

010100 

005400 

U04537 

005737 

001015 

005204 

"0127C0” 

005037 

005037 

005237 

004537 

005037 

012737 

012737 

UQ4S37 


000004 


MOV 


4<R0>#R1 


I SET UP FOR DATA COMPARE 


017106 

001322'" 


025450" 

044306 

044310 

001176' 

022700 

001176 

044306" 

000004 

003342 


025472 



RIjRO 

RO 

R5*DATCHP 
ERRFLO ~~ 
TN17EX 
R4 


I 

I 

ICHEACL OATA WORDS 


I ERRORS? 

I EX IT IF YES 

I SUBTEST NUMBER*10CDATA OR) 
JREFORMAT SECTOR 
IRESTORE SECTOR 
I 


81SECFBjRO 
ODBUF-4 
OOBUF-2 

SPECMO IFt AO ODD TR ANSFER 

R5#PXFFR |RESTORE SECTOR 0 

SPECMO ICLEAR TRANSFER FLAB 

B0DBUF-4#wWSC€6*2 I RELOAD TRANSFER ADDA. 

CROCHU#ISECRB+8*!RELOAD READ COMMAND 
R5#TSTCTL 1AN0 EXIT 


READ HEADERjHEADER CRCjDATA iDATA CRC BLOCK 


025436 000000 

1 

I 

RDHDBKI 'WORD 0 

ITRANSFER AT SECTOR»HEAD 0 


025440 044312 

025442 177400 

025444 000000 

■WORD ODBOT 
•WORD 177400 
•WORD 0 

iOUTPOT BUFFER 

1WORO COONT VARIABLE 

1CYLIN0ER ADDRESS 2 0 


025446' 000012 

•WORD 12 

I 

3 

lAEAO FVERYTHING COMMATTO " ~ 



I 

1 

I TEST 17 

FORMAT CONTROL BLOCK 


i 

I 

I 

0Z5A5U UUOUUU 

TN17FB * •WuRDU 

iDUSfWJ 


02 54 52 04 4306 

•WORD ODBUF-4 

IDBAR-OUTPUT BUFFER 


025454 177700 

•WORD 177700 

IWORO COUNT LESS ONE SECTORH 


025456 OUOOOO 

• WORD‘0’ 

ICYLINDER -O' 


025460 000010 

•WORD FMTCMD 

J 

IFORMAT OPERATION 

O 

025450 

1 

1 

ISECFB-TN17FB 



I 

I 

1 


1 TfcSTfT 

1 

1 

READ CONTR0L BLOCK 

* 

025462 000000 

1 

TN17RB * .WORD 0 

IDUSH =0 
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♦WORD IDBUF1 
•WORD 177400 
•WORD 0 
.WORD RDCHO 


SECRB=TN17RB » 


WRITE PROTECT OVERRJOE TEST 


WRITE CHECK TEST 


THIS TEST VERIFIES THAT THE WRITE PROTECT OVERRIDE 
COMMAND LOGIC FUNCTIONS PROPERLY. 

KNOWN DATA IS" WRITTEN ON TH DISK.THE SECTOR TO BE 
WRITE PROTECTED IN THEN DONE SO AND NW DATA IS 
WRITTEN USING THE OVERRIDE COMMAND.THE NEW 
DATA IS THEN READ BACK AND CHECKED TO VERIFY THAT 
THE WRITE OPERATION ACTUALLY TOOK PLACE 


THE SECOND PORTION OF THIS TEST 
(SUB T ES T NUMBERS 5-14) VERIFIES THE 
tR I TE“CHECK“TOG IX'~0 F "THE 211 • 

FIRST A DATA BUFFER IS FORMATTED AND 
A NORMAL WRITE COMMAND IS ISSUED. A WRITE 
CHECK COMMAND IS NEXT USED AND CHECKS FOR 
ERRORS ARE MADE.FINALLY THE DATA BUFFER IS 
MODIFIED AND TWO WRITE CHECK COMMANDS ARE GIVEN TO 
INSURE THATA WRITE CHECK ERROR IS GENERATED. 


CO R4 

JSR R5>R0UEST 

MOV B0DBUF.R1 

JSR RS.FORMAT 

MOV WPRBIT.ODBUF 

CLR ODBUF-4 

MOV it I SECFBjiRO 

INC SPECMD 

JSR R5.DXFER 

CLR SPECMD 

TST ERRFLG 


UNITIALIZE SUeTEST NUMBER 
JREQUEST 211 

IGET DATA BUFFER ADDRESS 
JFORMAT OATA 

-2 IWRITE PROTECT SECTOR ZERO 
J SECIOR.HEAD HEADER =0 

IGFT ADDRESS OF ONE SECTOR FORMAT BLOCK 
JSET SPECIAL TRANSFER FLAG 
JWRITE PROTECT SECTOR 0 ANO REFERENCE DATA 
iCL EAR SPECIAL TRANSFER FLAG" 

JANY ERRORS? 


I INPUT BUFFER DEFAULT CASE 
)ONE SECTOR WORD COUNT 
JDCVL VALUE 

TREAD COMMAND_ 





STN20 

~Ri- 

POSVPjRO 

80D8UF#R1 

~( R1 )♦ - 

RO 
• -A 

~u\ipoKC&jm~ 

RPSECjA(RU) 
R5*DXFER 

ERRFLG - 

STN20 

R4 

GRDBLK/67RTF 

(RO) 

WPSEC*-CRO> 
CURDSK#R1— 
R1 

ibftblcri/#- 

"-(RO)- 

RSjDXFER 

ERRFLG 

SIN20 

R4 

POSVPjRO 
~R5#DATCtfP— 
ERRFLG 
STN2Q 
R4 

ODBUF-4 
OOBUF-2 
"81SECFB/KO 
SPECrtO 
Rb jOXFER 
"SPECMD 
ERRFLG 
STN20 
B 5*R4 


SODBUFjRI 
”R5 jFORHXT - 
P0SWP*R2 
R2 

flODBUFjRT - 
fl-1*MR2> 
8-1 * t)DBUF 
"8MRTBLK^67R1 
RyCY^j(RO> 
ypSEC#-(RO) 
“80DBUF#-(R(r 
ROUSHj-CRO) 
R5 * DXFER 
ERRFLG ~ ~~ 
TN20EX 


IEXIT if yes 

-TSUBTESTHUMBEft*iCWRilFTROlitT"yft!Yfc t 

I ONE SECTOR yORO COUNT 
I GET REFERENCE BUFFER ORIGIN 
ICOMPLEMENT REFERENCE BATA — 
lOECREMENT WORD COUNT 
ICONTINUE IF NOT ZERO 

/GET OVERRIDE CB ADDRESS " 

1 LOAO ONE SECTOR WORD COUNT 
IWRITE OVER PROTECTED DATA 

I ANY ERROR S'?.“. . ~~ 

IEXIT IF ERROR 

I SUBTEST NUHBER»2(0VERRIDE OK 0 

/GET CYLINDER ENTRY CB A00RES3 • 

lCYLINDER*Q 

fONE SECTOR WORD COUNT 

-1GET CURRENT DISK DR IVE -- 

IMAKE INDEX VCRD 

'(RO)JSPECIFY INPUT BUFFER ADDRESS 

-/SECTOR#HEAD s O - 

iREAD DATA FROM SECTOR 

I ANY ERRORS? 

iEXn IF ERROR 

I SUB TEST NUMBER *3 

IONE SECTOR COMPARE COUINT 

"/COMPARE DATA " 

JANY ERRORS? 

IEXIT IF ERROR 

-1 SUB TEST NUMBERS CDATA"^TEWiniJFinn-- 

IREFORMAT SECTOR yiTH NO WRITE PROTECT 
I 

/GET ORIGIN ADDRES‘S~*OF‘*FORMAt~BCOCK- 

I SET SPECIAL TRANSFER FLAG 
IREFORMAT SECTOR 

/RESET SPECIAL TRANSFEmrrAG-- 

IERROT? 

IEXIT IF ERROR 

~I SUBTEST ~*UMBER=5(REF"0RMATlfKl 
I THE SUBTEST NUMBER IS FORCED 
I HERE BCAUSE THIS SECTION IS 

/used by ecc controllers --- 

I 

IPOINT TO DATA BUFFER 

“ —IFORMAT OATA BUFFER . ~ 

ICOMPUTE LAST SECTOR NORD ADDR 
I 

~ I . — 

IMAKE LAST WORD ALL ONES 
IMAKE FORST WORD ALL ONES 
i ipoi n rT0 WRITE'BLOCKADOREFS 

ISPECIFY CYLINDER 
IONE SECTOR WORD COUNT 
f /BUFF ADDRESS 

IDUSH ADDRESS 
I ISSUE WRITE OPERATION 
/ERROR SET? 

IEXIT IF YES 
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iS u btest n um ber»6(first write ok> _ 

J LOAD WRITE CHECK COMMAND IN WRITE BLOCK 
JSET UP TO WRITE CHECK 

26 0_W RITE C HECK_ 

JERROR SET? 
lEXIT IF YES 

JSUBTEST NUMBER =7( WRI TE CHECK OK) _ 

JCHANGE DATA BUFFER (FIRST BIT ONLY) 

J TO CAUSE WRITE CHECK ERROR 

JSET UP FOR SECON D WRITE CHECK COMMAND 

JGO WRITE CHECK 

JERROR FLAG SET? 

JCONTINUE IF YES_ 

JSET IT IF NOT 
JANO EXIT 

J SUB TEST NUMBER=1Q(ERR OR DETECTEO) _ 

JGET ERROR REG. " .. 

J EXTRACT WRITE CHECK ERROR 

JSET UP REFERENCE_ 

j WRITE CHECK ERROR SET? 

JEXIT IF NOT 

JSUBTEST NUMB£R=11(WRIT E CHECK ERROR SET) 

JFETCh ERROR REG AGAIN 

JMASK OUT WRITE CHECK ERROR 

JSET UP REFERENCE WORD 

JANY OTHER ERRORS SET? 

JEXIT IF YES 

JSUBTEST NUMBER=12(N0 OT HER ERRORS SET) 

JRESTORE FIRST DATA BIT 
JCOMPUTE LAST CORE WORD LOCATION 


J REMO V E LAST BIT OF OATA 

jRESET ERROR FLAG_ 

JSET UP FOR WRITE CHECK' 

J GO WRITE CHECK ! I ! I Ilill II III 
JERROR SET? 

JCONTINUE IF YES 
JSET ERROR FLAG 
JAND EXIT 

JSUBTEST NUMBER=13(SECOND ERROR GENERATED) 
JFETCH ERROR REGISTER 
JSET UP REFERENCE WORD 
JWRITE CHECK ERROR"SET? 

JEXIT IF NO 

JSUBTEST NUMBER=14(WRITE CHECK ERROR ) 
JRESET ERROR FLAG 

JENTER BUFFER LOCATION FOR FORMAT 
JRECOMPUTE LAST DATA W ORO LOCAT ION_ 


J RES TORE LAST DATA WORD_ 

JPOINT TO COMMAND BLOCK 
JCHECK COMMAND AGAIN 
JERROR FLAG SET? 

JEXIT IF YES 

JSUBTEST NUMBER=17(WRITE CHECK OK) 
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1882 02 632*_012?37_ 000006 

1883 026332 00*537 0033*2 

188* 

1885 

1886 

1887 

1888 
1889 
1850 

1891 

1892 

1893 

1894 026336 000000 

1895 0263*0—0**312-- 

1856 0263*2 177*00 

1857 0263** 000000 

1898 0263*6—000020- 

1899 

1900 

1901 - 

1902 

1903 

190*- 

1905 

1906 

1907 

1908 

1909 

1910 - 

1911 * 

1912 

1913 - 

191* 

1915 

1916 - 

1917 

1918 

1919 

1920 026350 00500* 

1921 026352 00*537 00*276 

1922 "026356—012701—0**306" 

1923 026362 013702 0010*0 

192* 026366 005202 

1925 026370 010221- 

1926 026372 005021 

1927 02637* 00*537 016736 

1928 026*00 — 012700 —027156" 

1929 026*0* 013760 0010*6 

1930 026412 162760 00000* 

1931 026*20—005237—001176" 

1932 02642* 00*537 022700 

1933 026*30 005037 001176 

193* 026*3*-005737—001322" 

1935 026**0 001076 

1936 026**2 00520* 

1937 0264 4* 012700"“023622" 

1938 026*50 005010 


023612 TN20EXI 


WPORCB* 


TN211 


000004 

000004 
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■WRTCHD*urtblk+b*)restore vrite commano 

RSfTSTCTL lEXIT TO TEST CONTROL 


TEST 20 WRITE PROTECT CONTROL BLOCK 


WORO 0 (SECTORjHEAD AODR-OiO 

VORO BUIuT (DBAR*OOBUF 

WORO 177*00 (WORO COUNT >ONE SECTOR 

WORO 0 (CYLINDER AODR-O 

WORD WORCHD »WRITE OVERRIDECOHHANir 

C0C6.P11 15-FEB-77 


rAOEITVKTTF"CWMAND TES 


THT5“TEST“VER~IFTE5rTffAT~TRE“HEADEir~CAN "BE "litR 1 
BY THE WRITE HEADER ANO OATA COMMANO*<CRC>• 

THE HEADER IS WRITTEN TO AN ERRONEOUS VALUE 

“USING" THE CONN AND AND*IB EN“"A~N 0RNA L~ REA’0~"IS- 

ATTEMPTED AND THE PRESENCE OF THE APPROPRIATE 
HEADER ERROR BIT(S) ISCARE) CHECKED* 


R* (INITIALIZE SUSTEST NUNBER 

R5»R0UEST (REQUEST 211 

"B0DB0F-*"iR1-(6ET“DATA~~8UFFFK“ORTGTN ADDRESS- 

NAXSEC»R2 (GENERATE ERROREOUS HEADER 

R2 ( 

'R2»(R1)♦ (LOAD" INTO BUFFER 

<R1 >♦ (HAKE CYLINDER HEADER VALID 

R5 jFORHA T (FORMAT DATA BUFFER 

"«MH$CCB»RlJ (GETWRITE SECTORjHEAU*CRC«CB 

UPSE£«*(KO) (INCLUDE HEADR/CRC IN FORMAT 

S**«(RO) ( 

SPECMD ISETSPECIAL TRANSFER FLAG 

R5 »DaFER (PERFORM SPECIAL WRITE OPERATION 

SPECMO (CLEAR SPECIAL TRANSFER FLAG 

"ERRFLG (ANY ERRORS? .. " 

TN21A (EXIT IF YES 

R* (SUBTEST NUMBER*1tWRITE FUNCTION OK) 

»ROBLK + 671fO (GET CYLINDER ENTRY CB ADDRESS 

tRO) (CYLINDERS 
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6 

1939 

026452 

013740 

001046 

MOV 

WPSECj -<ro> 

1 ONE SECTOR UOROC COUNT 

f 

1 

1940 

026456 

013701 

001234 

MOV 

CURDSKjRI 

1 GET CURRENT DISK 

m 

2 

1941 

026462 

006301 


ASL 

R1 

AHAKE VALID INOEX 

f 

3 

194 2 

02 64 64 

016140 

001200 

MOV 

ibftblcrd*- 

(RO)1 SPECIFY INPUT BUFFER ADORESS 

t 

‘l 

1943 

026470 

0U5040 


CLR 

-(RO) 

JSECT0R#HEAD=Q 


5 

1944 

026472 

004537 

022700 

JSR 

R5jDXFER 

»ATTEMPT TO REAO SECTOR ZERO' 


6 

1945 

026476 

0U5737 

001322 

TST 

errflg 

J A NY ERRORS? 


7 

1946 

026502 

001004 


BNE 

• ♦10. 

ICONTINUE IF YES 

» 

8 

1947 

026504 

005237 

001322 

INC 

ERRFLG 

1 SET ERROR FLAG 


9 

1948 

026510 

000137 

027152 

JMP 

TN21EX 

;EXIT TO TEST CONTROL 


10 

1949 

026514 

017703 

152274 

MOV 

30ERRjR3 

;GET ERROR REGISTER 


1 1 

1950 

026520 

042703 

077774 

BIC 

877774jR3 

;EXTRACT HEADER ERROR BITS 


>2 

1951 

026524 

012702 

000002 

MOV 

02 jR2 

JSET UP REFERENCE ERROR MORO 


I. 1 

195 2 

026530 

020203 


CMP 

R 2 * R 3 

JARE THE ERROR BITS CORRECT 

» 

-1 

14 

1953 

026532 

001041 


BNE 

TN21 A 

JEXIT IF NO 


15 

195 4 

026534 

005204 


INC 

R4 

I SUBTEST NUMBER = 2(ERROR REAO OK > 


16 

1955 

026536 

017703 

152242 

MOV 

30CAR,R3 

1 GET CORE ADORESS REGISTER 

d 

'/ 

1956 

026542 

013702 

023616 

MOV 

RDBLK+2jK2 

1 GET ORIGINAL ORIGIN ADDRESS 

1 

If 

1957 

026546 

020203 


CMP 

R2*R3 

;ARE THEY EQUAL 

[ 

l 1 ! 

1958 

026550 

001032 


BNE 

TN21 A 

IEXIT IF NOT 

& 


1959 

026552 

005204 


INC 

R4 

J SUB TEST NUKBER = 3(N0 OBAR INCREMENTATION) 


2t 

1960 

026554 

017703 

152226 

MOV 

3DWCNT jR3 

{GET tiORO COUNT REGISTER 


22 

1961 

026560 

013702 

023620 

MOV 

RDRL K + 4» R2 

AGET ORIGINAL WORO COUNT 

& 

23 

1962 

026564 

020203 


CMP 

R2>R3 

JARE THEY EQUAL? 


24 

! 1963 

026566 

001171 


BNE 

TN21EX 

JEXIT IF NO 



1964 

026570 

005037 

001322 

CLR 

ERRFLG 

jRESET ERROR FLAG 

3 


i 1965 

026574 

005204 


INC 

R4 

JSUBTEST NUMBER=4(N0 WORD COUNT INCREMENTATION) 



1966 

026576 

013702 

001042 

MOV 

MAXH0jR2 

;NOW GENERATE HEADER USING 


28 

1967 






ABAO HEAD ADDRESS 

I' 

i9 

1968 

026602 

062702 

000200 

ADD 

BHDINCjR2 

A 

! 

30 

1969 

026606 

010237 

044306 

MOV 

R2.0DBUF-4 

ILOAO INTO BUFFER 


31 

1970 

026612 

012700 ~ 

02 7156 

MOV 

SWHSCCBlRO 

JPOINT TO WRITE BLOCK 

D 


1971 

026616 

005237 

001176 

INC 

specmd 

JSET SPECTIAL COMMAND FLAG 


lil 

1972 

026622 

004537 

022700 

JSR 

R5*DXFER 

AREFORMAT SECTOR 


34 

1973 

026626 ~ 

005037 

001176 

CLR 

SPECMO 

JRESET SPECIAL COMMAND FLAG 

»' 

75 ' 

1974 

026632 

0l57 37 

001322 

TST 

ERRFLG 

JERROR FLAG SET? 


36 

1975 

026636 

001145 


TN21A » BNE 

TN21EX 

JEXIT IF ERROR SET 


37 

1976 

026640 

QU c 204 


INC 

R4 

J SUB TEST NUMBER=5(SECOND FORMAT OK) 

1 

E 

1977 

026642 

012700 

023622 

MOV 

BRDBLK+6»R0 

IPOINT TO READ BLOCK ADDRESS 


j 39 

1978 

026646 

005010 


CLR 

(RO) 

j CLEAR CYLINDER VALUE 


[40 

1579 

026650 - 

013740 

001 Q 46 

MOV 

WPSECj-(RO) 

AENTER WORD COUNT (ONE SECTOR) 

3 

41 

1980 

026654 

013701 

001284 

MOV 

• CURDSK#R1 

ASET UP PROPER BUFFER AOOR. 


42 

1981 

026660 

006301 


ASL 

R1 

J 


43 

1982 

026662 ' 

016140 

001200 

MOV 

IBFTBL(R1)»-(R0)jENTER INTO READ BLOCK 

» 

44 

19o3 

026666 

005040 


CLR 

-(RO) 

AREAD SECTOROjHEAD 0 


45 

1984 

026670 

004537 

022700 

JSR 

R5 jDXFER 

aexecute read 


46 

1985 

026674 

005737“ 

001322 

TST 

ERR FL 6 

AERROR FLAG SET?- 

A 

1 47 

1986 

026700 

001003 


BNE 

• +8 

JCONTINUE IF YES 


i -18 

1V87 

026702 

005237 

001322 

INC 

ERRFLG 

JSET IT IF NO 


E 

1988 

026706 

000521 


BR 

TN21EX 

1 AND EXIT 

» 

! 50 

19tt9 

026710 

005204 


INC 

R4 

JSUBTEST NUMBER S 6(AN ERROR IS DETECTED )* 


51 

1990 

026712 

0177u3 

152076 

MOV 

01 DERR jR3 

JFETCH ERROR REG* 


7,2 

1991 

026716 

042703 ~ 

177775 

BIC 

B177775,R3 

AEXTRACT SECTOR HEADER ERROR 

1 

i; 53 

1992 

026722 

012702 

000002 

MOV 

BitR2 

ASET UP REFERENCE ERROR WORD 


E 

1 1993 

026726 

020203 


CMP 

R2 jR3 

ADETECTED? 



’ 1994 

026730 

001110~ 


BNE 

TN21EX 

IEXIT IF NOT DETECTED 

» 

i 

’ 1995 

026732 

005204 


INC 

R4 

A SUB TEST NUMBER=7(HEAD HEADER DETECTED) 
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K 


r 


6 

1996 

026734 

017703 

152054 

MOV 

80ERR#R3 

1ERROR RES A6AIN 


<T 

1997 026740 005002 


CLR 

R2 

iSEf UP REFERENCE WORD 



1998 

026742 

042703 

000002 

BIC 

02iR3 

IMASK OUT HEADER ERROR 


3 

1999 

026746 

020203 


CMP 

R2#R3 

1ANY OTHER ERRORS DETECTED? 

. 

4 

- 2000 

026750" 

001100 


BNE 

TN21EX 

lEXrr IF YES* 


5 

2001 

026752 

005204 


INC 

R4 

I SUBTEST NUMBER-10CN0 OTHER ERRORS 

DETECTED) 

6 

2002 

026754 

005037 

001322 

CLR 

ERRFL6 

IRESET ERROR FLAG 


7 

2003 

026760' 

005037“ 

044306 

CLR 

ODBUF-4 ".. 

(HAKE FIRST HEADER - ValTB 


8 

2004 

026764 

U13702 

GU1044 

MOV 

MAXCYL*R2 

ICONFIGURE ILLEGAL CYLINDER BORO 


9 

200 5 

026770 

U0S2U2 


INC 

R2 

1 


|To 

2006 

026772 

010237" 

044310 

MOV 

R2»0DBUF =r Z 

ILOAO ILLEGAL CYLINDER WORD 


in 

2007 

026776 

U1270U 

027156 

MOV 

8WHSCCB*R0 

(WRITE NEW FORMAT ONTO OISK 


fe 

2008 

027002 

005237 

001176 

INC 

SFECMO 

ISET SPECIAL TRANSFER FLAG 


Its 

- -— '2009 

027006 

004537 

022700 ' 

JSR 

R5#0XFEf“ - 

3 


ulf 

It 

2U10 

027012 

005037 

001176 

CLR 

SFECMO 

1CLEAR SPECIAL TRANSFER FLAG 



2011 

027016 

005737 

001322 

TST 

ERRFLG 

TERROR FLAG SET? 


•to 

201 2 

027022 

001053 


BNE 

TN21EX' 

1EXIT IF YES 


,17 

2013 

027024 

005204 


INC 

R4 

* SUBTEST NUNBERsll(REFORMAT CVL MOR 

OK) 

rp 

2014 

027026 

012700 

023622 

MOV 

8RDBLK*6#R0 

J6ET WRITE BLOCK ADDRESS 


ter 

2015 

027032 

005010 


CLR 

CRO) “ 

JCLEAR CYLINDER VALUE 


*7} 

2016 

027034 

013740 

001046 

MGV 

WFSEC«-CRO> 

IBORO COUNT*ONE SECTOR 


F 

2017 

027040 

U137Q1 

001234 

MOV 

COROSK»R1 

1GET CURRENT OISK DRIVE 


fen 

2018 

027044 

006301 


. . “ ASt 

K1 

I MAKE VALID INDEX . ~ ‘ 



2019 

027046 

016140 

001200 

MOV 

IBFTBL(R1)»-<R0>l4ET OUTPUT BUFFER AOORESS 


ten 

2020 

027052 

0U5040 


CLR 

-CRO) 

iSECTORiHEAD • 0 


! 2f 

2021 

027054 

004 537 

02 27 Off 

JSR 

R5»DXFER 

JREAO SECTOR 



2022 

027060 

005737 

001322 

TST 

ERRFL6 

TERROR FLAG SET? 


1—< 
K 

2023 

027064 

001003 


BNE 

• + 8# 

1CCNTINUE IF YES 


?N 

— 2024 

027066 

005237 

001322 “ 

INC 

ERRFLG 

lSET ERROR FLAG ’ IF~NG 


,?9 

2025 

027072 

000427 


BR 

TN21EX 

1 AND EXIT TO TEST CONTROL 


[P 

2026 

027074 

017703 

151714 

MOV 

90 ERRjR3 

1 GET ERROR REGISTER 


Pi 

2027 

027100 

042703 

177776 

BIC" 

8177776*R3 

(EXTRACT CYLINDER ERROR - Sn- 


'i?' 

2028 

027104 

012702 

000001 

MOV 

81»R2 

(SET UP REFERENCE ERROR 


3.1 

2029 

027110 

020203 


CMP 

R2,P3 

JARF THEY EQUAL? 


34 ! 

v 2030 

027112 

ooioir 


BNE 

TU21EX 

" JEXIT IF NO 


p 

2031 

027114 

005037 

001322 

CLR 

ERRFL6 

tclfar errof flag if tes 


3f> 

2032 

027120 

005204 


INC 

R4 | 

! (SUBTEST NUMBER°12(CYL HOR ERROR DETECTED) 

37 

l_ _ 2033 

027122 

" 005037 

044310 

CLR 

ODBUF-2 “ 

i TSET UP CYLINDER HEAOER BOND 


j.li' 

i 2034 

027126 

005237 

001176 

INC 

SPECND 

* (SET SPECIAL TRANSFER FLAG 


fc 

2035 

027132 

005037 

044306 

CLR 

ODBUF-4 

(SET UP SECTOR HEAD HEAOER WORD 



- 2036 

027136 

"012700 

025450 

MOV 

CISECFBjfRO — 1 

(GET FORMAT'BLOCK ORIGIN ' 


i— 

in 

2037 

027142 

004537 

022700 

JSR 

R5jDXFER 

TREURITE HEADERS 



2038 

027146 

005037 

001176 

CLR 

SPECMD 

(CLEAR SPECIAL TRANSFER FLAG 


F 

2039 

027152 

"004537 

003342 

TN21EXIJSR 

R5jTSTCTt- 

(EXIT TO TEST CONTROL 


44 

2040 




l 




45 

2041 




3 



o 


r-- 2042 








47 

2043 




3 

o 



Ag 

2044 




3 

TN21 WRITE HEADER>DATA« SECTOR*CONTROL BLOCK 


49 

2045 




3 




Uo 

2046 




3 





2047 




3 




ip 

2048 

uzriyo ^jouuutr 


“VHSCCB r~ •BORTT 

“0 roosii* 

0 


Ll 

i ! i 

2049 

027160 

044306 


• WORD 

00BUF-4 J OCA R=0DBUF-4 

. 

i- * 

2050 

027162 

177374 


• WORD 

177374 3 U0R0 

COUNT * ONE SECTOR *4 WORDS 



:'• 2051 

027164 

000000“ 


• WORD' 

0 ICYLINOER 0 



: 205 2 

| 

027166 

000014 


• WORD 

WHSCRC JbRlTE 

HEADER*SECTOR*CRC COMMAND 


F 

I 'AMMm. 








» 








V.) 
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7M.ECC TEST NUMBERS 22 » 25 13-N0W-7? 



13 

“14 

15 

16 

"17-- 

18 

19 

“20 - 

21 

22 

"23- 

cl 

25 

“26 

27 

28 

—29 - 

30 

31 027170 
“32 027172“ 

33 027176 

34 027202 
"35 027206“ 

36 027212 

37 027216 
“38 027222“ 

39 027226 

40 027232 

41 027240 

42 027246 

43 027252 
“44 027256 

45 027262 

46 027264 
“47 027266 

48 027274 

49 027300 
“50 027306’ 

51 027312 

52 027316 
“53 027320 

54 027322 

55 027326 
“56 027332 

57 027336 


CRC AND HEADER COMPARE TESTS 


j-THETir"TiSTyncHEinrw logic covernninc- 

I THE DETECTION OF HEADER AND CRC ERRORS.USIN 6 
8 THEWRITE HEADER DATA ANO CRC COMHAJNDiERRONEOUS 
I HEADERS ANO CRC CHECKS ARE WRITTEN IN VARIOUS 
1 COMBINATIONS.CHECKS ARE THEN MADE FOR PROPER 
I ERROR BIT SETTINGS. 


005004 

004537 004276 

012701 044312 

004537 016736 

"005037—044306- 

005037 044310 

005037 044312 

005237 00117 6 “ 

012700 027156 

013760 001046 000004 

’162760 * 000004—000004* 
004537 022700 

005037 001176 

005737 *001322”- 

001067 

005204 

012737“ 000004—025472 
012700 025462 

013760 001046 000004 

004537 022700 

005737 001322 

001451 

005204-- 

017703 151466 

042703 177377 

012702' 000400- 

020203 


TN22 1 


R4 

R5~*R0UES7- 

80DBUF#R1 

R5.F0RMAT 

00BUF-4 

ODBUF-2 

OOBUF 

SPECMD 

0WHSCCB# KQ 

WPSEC#4CR0> 

«4j4(R0>-- 

R5#DXFER 

SPECMD 

ERRFLG — 

TN22A 

R4 

«RDCM0,TSECTO«tf2 
51SFtRB #R0 
WPSEC#4<R0> 
R5.DXFER 
ERRFi.6 
TN22A 
~R4 

»DERR*R3 
tt177377*R3 
0400jR2 
R2 >R3 


I SUB TEST NUMB£R S Q 
jfcEOUEST 211 
ILOAD BUFFER ADDRESS 
IFORMAT DATA 
JHAKE HEADERS^AL115 
1 

ICLEAR WORD FOR HEADER CRC CHECK 
VSET SPECIAL COMMAND FLAG 
IGET TRANSFER BLOCK ADDRESS 
I LOAD WORD COUNT 

1 MOD IFY FOR HEAOERS/CITC “ " 

8 GO ItRITE BAD CRC CHECK 
ICLEAR SPECIAL COMMAND FLAG 

I ANY ERRORS? .“ _____ 

lEXIT IF YES 

8 SUB TEST NUMBER®! CDATA CRC ERRONEOUSLY WRITTEN >° 
IPUT READ COMMAND INTO TRANSFER BLK 
I POINT TO READ BLOCK 
ILOAD WORD COUNT -ONE SECTOR 
IGO READ 
8 ERROR? 

8 EXIT IF NO 

8 SUB TEST NUMBER=2lERR0R OCCURRED) 

I GET ERROR REGISTER 
lEXTRACT CRC ERROR 
ISET UP REFERENCE WORD 
8 ARE THEY EQUAL? 
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58 027340 

001040 


BNE 

TN22A 

IEXIT IF NO 

59 027342 

005204 


INC 

R4 

1 SUBTEST NUMBER*3(CRC ERROR ) 

60 027344 

017703 

151444 

MOV 

S0ERR*R3 

JGET ERROR REGISTER 

61 027350 

042703 

000600 

eic 

0600jR3 

JMASK OUT CRC AND DATA LATE ERRROR 

62 02735* 

005002 


CLR 

R2 

1 SET UP REFERENCE ERROR WORD 

63 027356 

020203 


CMP 

R2 jR3 

1 ARE THEY EQUAL? 

64 027360 

001030 


BNE 

TN22 A 

JEXIT IF NO 

65 027362 

005204 


INC 

R4 

JSUBTEST NUMBER=4(N0 ERRORS EXCEPT OATA LATE) 

66 027364 

005037 

001322 

CLR 

ERRFLG 

JCLEAR ERROR FLAG 

67 027370 

013702 

001040 

MOV 

MA X SEC *R 2 

JF0RMAT ERRONEOUS HEADER 81 

68 027374 

005202 


INC 

R 2 

J 

69 027376 

010237 

044306 

MOV 

R2,00BUF-4 

J ENTER INTO BUFFER AREA 

70 027402 

013702 

001044 

MG V 

MAXCYL,R2 

JALSO SECOND HEAOER<CTLINDER> 

71 027406 

005202 


INC 

R2 

JMAKE BAD 

72 027410 

010237 

044310 

MOV 

R2.0DBUF-2 

JLOAO INTO WRITE BUFFER 

73 027414 

012700 

027156 

MOV 

OWHSCCBtRO 

JLOAD WRITE BLOCK ADOR 

74 027*20 

005237 

001176 

INC 

SPFCMO 

JSET SPECIAL TRANSFER FLAG 

75 027424 

004537 

022700 

JSR 

R5* DXFER 

1 GO WRITE HEADERS 

76 027430 

005037 

001176 

CLR 

SPECMD 

JCLEAR SPECIAL TRANSFER FLAG 

77 027434 

C05737 

001322 

1 ST 

ERRFLG 

JANY ERRORS? 

78 027440 

00 U02 


BEG 

• +6 

CONTINUE IF NO 

79 027442 

000137 

030152 

TN22AI JMP 

TN22EX 

JEXIT IF YES 

80 027446 

005204 


INC 

R4 

JSUBTEST NUMBER=5(B0TH HORS INVALID) 

81 027450 

012700 

025462 

MOV 

01SE CRB*RO 

JGET ONE SECTOR READ BLOCK 

82 027454 

004537 

022700 

JSR 

R5 jDXFER 

IGO READ SECTOR 

83 027460 

005737 

001322 

TST 

ERRFLG 

J ERROR S? 

34 027464 

001766 


BEO 

TN22A 

;EXIT IF NO 

85 027466 

005204 


INC 

R4 

J SUB TEST NUMBER=6(ERR0R DETECTED) 

86 027470 

017703 

151320 

MOV 

S0ERR»R3 

1 GET ERROR REGISTER 

87 027474 

042703 

177775 

BIC 

01 77 775iR3 

1 EXTRACT ERRORS 

88 027500 

012702 

000002 

MOV 

B2»R2 

1 SET UP REFERENCE ERROR VORD 

69 027504 

020203 


CMP 

R2 jR 3 

1 ARE THE 1 EQUAL? 

90 027506 

001355 


BNE 

TN22A 

5 EX IT IF NO 

91 027510 

005204 


INC 

R4 

1 SUBTEST NUMBER=7(SECTOR ERROR DETECTED) 

“92 027512 

005037 

001322 

CLR 

ERRFLG 

1 CLEAR GENERAL ERROR FLAG 

53 027516 

005037 

044306 

CLR 

ODRUF-4 

JMAKE HEADER 81 VALIO 

94 027522 

012700 

027156 

MOV 

8 WHSCCB # RU 

JGET TRANSFER BLOCK ADDRESS 

“95 027526“ 

005 237 

001176 

INC 

SPECMD 

1 SET SPECIAL COMMAND FLAG 

96 027532 

004537 

022700 

JSR 

R5 jDXFER 

JGO WRITE HEADERS 

97 027536 

005037 

001176 

CLR 

SPECMD 

JCLEAR SPECIAL COMMAND FLAG 

“98 027542 

005737 

001322 

TST 

ERRFLG 

JANY ERRORS? 

99 027546 

Ool335 


BNE 

TN22A 

JEXIT IF YFS 

100 027550 

OO 1 204 


INC 

R4 

JSUBTEST NUMBER=10(WRITE HEADERS OK) 

101 027552 

012700 

025462 

MOV 

8 ISFCRB* RO 

JGET ONE SECTOR READ BLOCK ADOR* 

102 027556 

004537 

022700 

JSR 

R5 j DXFER 

JGO READ SECTOR 

103 027562 

005737 

001322 

TST 

ERRFLG 

JANY ERRORS? 

10 4 02 7 566 

001 725 


BEO 

TN22A 

JEXIT IF NO 

105 02757U 

005204 


INC 

R4 ° 

JSUBTEST NUMBER=11(ERRORS DETECTED) 

106 027572 

017703 

151216 

MOV 

3DERR>R3 

JGET ERROR REGISTER 

“10 7 02 75 76 

042703 

17777 6 

BIC 

0177776# S3 

JEXTRACT errors 

108 027602 

0127U2 

uOOOOl 

MOV 

SI *R 2 

jsft up reference ERROR WORD 

109 027606 

020203 


CMP 

R2 »R3 

JARE THEY EQUAL 

“110 027610 

" OOlloO 


BN F 

TN22EX 

JEXIT IF NO 

111 027612 

005204 


INC 

R4 

JSUBTEST NUMBER=12(TRK HDR DETECTED) 

112 027614 

017703 

151174 

MOV 

30FRR<R3 

JGET ERROR REGISTER AGAIN 

113 027620 

042703 

000001 

BIC 

01 »R3 

JMASK our TRACK HEADER ERROR 

114 027624 

005002 


CLR 

R2 

JSET UP kEFERENCE ERROR WORD 
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R2.R3 


(ARE THEY EQUAL? 


ERRFLC (CLEAR ERROR FLAC 

RA I SUBTEST NUMBER~13(N0 OTHER ERRORS SET) 

"ODBtfF=2-(MAKE TRACK~HEADER VaLID- 

HAXSEC(R2 (FORMAT BAO FIRST HEADER 

R2 ( 

R2»00BUr=l (LOAD INTO BUFFER ARIA ' 

SPECMO (SET SPECIAL COMMAND FLAC 

SUHSCCBjRQ (GET TRNSFER BLOCK 

RSiDXFER (GO iiRITE HEaOER -- 

SPECMO (CLEaR SPECIAL COMMAND FLAC 

ERRFLG (ERRORS? 

TN22EX (EXIT IF TES ---T- 

RA (SUBTEST NUMBER S 1A(HEADERS WRITTEN OK) 

SlSECRBiRO (GET ONE SECTOR READ BLOCK 

R5*DXFER-( GO READ- 

ERRFLG (ERRORS DETECTED? 

TN22EX (EXIT IF NO 

RA (SUBTEST NUMBERbISTERR OR* DETECT ED )- 

aOERR,R3 (GET ERROR REGISTER 

B177775»R3 (EXTRACT ERROR 

~B2»R2 (SET UP KEFER£NCE“ERWR~kORB- 

R2»R3 (ARE THET EQUAL? 

TN22EX_(EXIT IF NO _ 

8 DERR*R3 (GET bRROR REGISTER AGAIN 

B2»R3 (MASK OUT CURRENT ERROR 

R2 (SET UP REFERENCE'ERRORTVORD- 

R2*R3 (ARE THEY EQUAL? 

TN22EX (EXIT IF NOT 

RA (SUBTEST NUMBER=17<NO OTHER~T-RR 0 R"S"J- 

ERRFLG (RESET ERRRO FLAG 

822*00BUF (MAKE HEAOER CRC WORD INVALID 

ODBUF-A (MAKE HEAOERS VALID 

ODBUF-2 j ( 

SPECMO | (SET SPECIAL COMMAND FLAG 

BWHSCCBTTTIJ j~(POlNT TO COMMAND'BLOCK 

R5»DXFER iGO WRITE BAO CRC CHECK(HEADER) 

SPECMD (CLEAR SPECIAL COMMANO FLAC 

ERRFLC (ANY ERRORS? "" ' 

TN22EX (EXIT IF ERROR 

RA (SUBTEST NUMBERb20(RE»RITE OK) 

~BISECRB«K0 (GET ONE SECTOR READ BLOCK 

RSjOXFER (GO READ 

ERRFLG (ERROR DETECTED? 

TN22EX (EXIT IF NO 

RA ° (SUBTEST NUMBERb21(ERR0R DETECTED) 

SDERR*R3 

#177376j R3 (CLEAR ERRORS 'NOT TESTETThEITe' 

BA01*R2 (SET UP REFERENCE ERROR WORD 

R2*R3 (ARE THEY EOUAL? 

TN22EX (EXIT IF NO 

RA (SUBTEST NUMBERb22(CRCHDR ERROR) 

D0ERR*R3 (GET ERROR REGISTER 

~ 8A01*R3 (MASK OUT 'CRC ERROR 

R2 (SET UP REFERENCE ERROR WORD 

_______ 
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CLR 

ERRFLG 

JRESET error flag 

CMP 

R2*R3 

1 ANY OTHER ERRORS? 

BNE 

TN22EX 

lEXIT IF TES 

INC 

SPECMD 

1 SET SPECMO FLAG 

HOV 

OISECFBjRO 

1 GET FORMAT BLOCK AOORESS 

JSR 

R5 # DXFER 

iGO WRIT HEADERS 

CLR 

SPECHO 

ICLEAR SPECIAL COMMAND FLAG 

JSR 

RSjTSTCTL 

IRETURN TO TEST CONTROL 

INC 

ERRFLG 

1 SET ERROR FLAG 

BR 

• -8* 

1 AND RETURN 


BAD SECTOR FLAG TESTS TN23 


THIS TEST CHECKS THE BAD SECTOR LOGIC* 

BAO S ECTOR B ITS ARE ADP EP TO HEADER WORD 81 
OF SECTOR" O.HEAD 0. TRACK 0 AND A REAOCOMMAND 
IS ISSUED.THE FIRST CHECK IS TO SEE IF THE BAO 
SECTOR 8 ITIS SET IN THE ERROR RE6ISTER<D ERR) 
THEDATA IS THEN COMPARED"KITH DATA 
PREVIOUSLY WRITTEN ON SECTOR ONE TO 
INSURE THAT THE READ TOOK PLACE FROM SECTOR ONE 
NOT SECTOR ZERO. 


CLR 

JSR 

R4 

RS.RQUEST 

I SUBTEST NUMBER 3 !) 

JREGUEST 211 


CLR 

MOV 

MOV 

ODBUF-4 

BAPBIT.ODBUF-2 

OISFCFB.RO 

1 MAKE FIRST HEADER VALID 

1 ADD BAD SECTOR ID BITS 

1 GET FORMAT BLOCK ADDRESS 


MOV 

INC 

WPSEC.A(RO) 

SPECMO 

JADJUST WORD COUNT 

JFLAG SPECIAL TRANSFER 
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229 t)30216 * 
— 230'030222““ 

231 030226 

232 030232 
—233 030234 

234 030236 

235 030244 

236 030250“' 
23? 030254 
238 030260 

“239 030262 
240 030264 
2a1 030272 
—242 0302 76“ 

243 030302 

244 030306 
24 5 030312“ 

246 030314 

247 030316 
“248 030322“ 

249„ 030324 
250 030330 
“ 251 030332* 
252 030336 


004537 * 022700 
005037^0011 76 
005737 001322 

001027 

005204“ ' 

012737 OUOOOI 024652 
013701 001046 

012702" 044312 r— “ 

012722 125252 

005201 

001374---~- 

012737 044312 024654 

012700 024652 

004537 022700 ^-- 

005037 024652 

005737 001322 

001104"- 

005204 

012700 025462 

005020 --- 

013702 001234 

006302 

016210 “001200- 

005740 


pi 

253 

030340 

004537 

U22700 

;: r .i 

25 4 

030344 “ 

005737 

001322 

>T, 

255 

030350 

001003 



256 

030332 

00523? 

001322 

!. ! *j ; 

25 7 

030356' 

000462 



258 

030360 

005204 


d 

i—i . 

259 

030362 

017703 

150426 


261 030372 

262 030376 

263 030400' 

264 030402 
265. 030404 

266 030410“ 

267 030414 

268 030416 
“269 030420 

270 030422 

271 030424 

272 030430 

273 030434 

274 030440 
“275 030442 

276 030446 

277 030450 

278 030452 

279 030454 

280 030460 
“281 030464 

282 030470 

283 030474 

284 030500 

285 030504 


012702 020000 

020203 
001051 
005204 

017703 150404 

042703—020000“ 
005002 
0202C3 

001041- 

005204 

017703 150352 

042703 170000“ 

005737 001246 

001033 

012702 " 00 0002“ 

020203 

001025 

“005204- 

005037 001322 

005037 044306 

005037 “044310“ 
012700 025450 

005237 001176 

004537 “ 022700 
005037 001176 


1 ST 

BNE 

XMC~ 

HOV 

MOV 

^MOV 

MOV 

IN£ 

BNE 

MOV 

MOV 

JSR~ 

CLR 

TST 

23*1—BNE 
INC 
MOV 
CLR" 
MOV 
ASL 

—*-MOV ~ 

TST 

JSR 

TST 

BNE 

INC 

BR 

INC 

MOV 

BIC * 

MOV 

CMP 


R5#DXFER 

TpEcmo 

ERRFLC * • 
TN23A 

>4 p 

81 jISECW8 
WPSEC#R1 
H 0 PB UFjR2 
8125 252*<R2)* 

R1 
• -6 

800BUFjISECW g+2 
81SECMB jRO 
"ft SVDXF ER 
ISECWB 
ERRFLC 

TN23EX- 

R4 

U I SEtRB *RQ 
R 0 ) ♦ “*— 

CURDS*jR 2 

R2 _ 

IB F T BL < R 2T# TROT 
-( RO ) 

R5 jDXFER 
ERRFLC 
» ♦S • 

ERRFLC 

TN23EX 

R4 

SOERRjR3 

'8157777VR3- 

820000 j»R2 
R2#R3 
TN23EX 
R4 

dDERRjR3 

'8 200 00* R3- 

R2 

R2,R3 

TN23EX 

R4 

iitDUSHj R3 

81 700G0iRX- 

SKPBAO 

TN23C 

82*R2 --- 

R2*R3 

TN23EX 

”R4 

ERRFcC 

ODBUF-4 

OOBUF-7 

81S ECFB *R0 

SPECMD 

R5#DXF ER 

SPECMD 


ICO REFORMAT ITATA* 

*clear special transfer flag * 

(ANY ERRORS ON FORKaTTINC? 

(EXitT IF-YES ' 

rsUBTE5rluM8ffi>TTREfORNAT M7- 

i HAKE DUSH 'SECTOR ONE 
(GET WORD COUNT 
( P 0 IN T R2 TO OUTFuT - ARFA 
(FORMAT DATA' 

I INCREMENT (DECREMENT)’ LOOP COUNT 
(REPEAT IF NOT'DONE 
ILOAD OUTPUT BUFFER . 

» 6 ET ONE SECTOR WRITE BLOCK 0RI6IN 
*60 WRITE KNOWN DATA 
(REMOVE SECTOR *1 ADDRESS 
I ERRORS? 

(EXIT IF YES 5 - 

JSU 8 TEST NUMBER*2CWRITE ONE SECTOR ONE 0K> 
* 6 ET ONE SECTOR READ BLOCK 

(MAKE OUSH «0. •’ ' “ 

IGET CURRENT DISK NUHBER 

* MAKE VALID INDEX 

I ENTER PROPER BUFFER ADDRE SS ' 

(RELOCATE POINTER 

IGO ATTEMPT A READ ON SECTOR 0 

(ERROR? . 

(CONTINUE IF NO 

* SET ERROR FLAG IF NO 

(EXIT . 

(SUBTEST NUHBER*3(ERROR OCCURRED) 

(GET ERROR REGISTER 
(EXTRACT ERROR BIT 
(SET UP ERROR REFERENCE 
(ARE THEY EOUAL? 

(EXIT IF NO 

(SUBTEST NUMBER-4C8AD SECTOR FLAGGED) 

(GET ERROR REGISTER AGAIN 
(MASK OUT ERROR BIT' ‘ 

(SET UP REFERENCE ERROR WORD 
I ARE THY EOUAL? 

(EXIT IF NO. 

(SUBTEST NUMBER~S(NO OTHER ERRORS SET) 

(GET OUSH 

JEXTRACT SECTOR AND HfAO ADDRESSES 
(SKIP OVER BAD SECTOR? 

(LOOK FOK ABORT IF NO 

(SET UP REFERENCE ERROR SORtT 

(ARE THEY EOUAL? 

(EXIT IF NO 

(SUBIEST NUMBER 3 6 (OUSH fiK) 

(CLEAR GENERAL ERROR FLAG 
(MAKE BOTH HEADER WORDS VALIO 

* ...‘ 

(GET FORMAT TRANSFER BLOCK 
(SET SPECIAL COMMAND FLAG 
IGO REFORMAT SECTOR 
(CLEARSPECIAL COMMAND FLAG 









7-5 


TST 

errflg 

i ANY ERRORS? 

BNE 

INC 

CLR 

TN23EX 

R4 

ISECMB 

1 EX IT IF YES 

1 SUBTEST NUMBER-7CREVRITE OK) 

JMAKE DUSH WRITE BL0CK=0 

JSR 

I 

I 

R5j TSTCTL 

1 EX IT TO TEST CONTROL 

l 

1 

MOV 

81 .R2 

1 SET UP REFERENCE 

CMP 

BNE 

BR 

R2.R3 

TN23EX 

TN23B 

IOK? 

JEXIT IF NO 

JCONTINUE IF YES 

l 

l 

I 


C 


RTZ SEEK TESTS 


THESE TESTS CHECK THE RTZ COMHAND 
FOR 2 AREAS.THE FIRST SECTION VERIFIES 
THHAT THE DRIVE IS INDEED POSITIONED 
ON TRACK 0 AFTER AN RTZ.SECONDLY' THE CONDITIONS OF 
THE SEEKING FLIP FLOPS ARE CHECKED (DSTAT) DURING 
AND AFTER THE RTZ COMMAND. 


CLR RA ' " >SUBTEST NUMBER=0 

JSR R5.ROUEST jREQUEST 211 

MOV MAXCYL.SDCYL JGET MAX CYLINDER VALUE 

TSTB 3DCSR IFOR MATTER READY 
BPL TN24C 1EXIT IF NO 
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0 


I 3 * 

hr 


% 




d 


W £Li 


a. 


343 


“344“ 

345 

346 
"347 

348 

349 
“350 

35t 

352 

“353 

354 

355 
“356 

357 

358 
~359 

360 

361 
-362 

363 

364 
“365 

366 

367 
-368 

369 

370 
-371 

372 

373 
“374 

375 

376 

37 7 

378 

379 
“380 

381 

382 
“383 

384 

385 
“386 

387 

388 
-389 

390 

391 
“392 

393 

394 
“395 

396 

397 
“'398 

399 


030564 005204 

"0305^66—0T37CF1—001234- 

030572 000301 

030574 006301 

030576—006301-- 

030600 006301 

030602 006301 

030604—010177—T50TT72-- 

030610 005777 150176 

030614 005777 15017 2 

030626 052777 000001 150144 

030634 105777 150152 

030640 100375- 

030642 0u52ii4 

030644 005777 150130 

030650—100002-:-- 

030652 000137 031352 

030656 005204 

030660“ 010177—150116- 

030664 012702 000400 

030670 005005 

030672 “ 020537—001234-- 

030676 001403 

030700 005205 

030702—006302- 

030704 000772 

030706 010205 

030710—000305- 

030712 006305 

030714 006305 

030716 052702“ 

030722 053702 001234 

030726 053705 001234 

030732—052705-100200“ 


INC 

~HTnr~ 

SWAB 

ASL 

“ASt 

ASL 

ASL 

"NOV 

TST 

1ST 

“BIS""" 

BIS 

TSTB 


BPt 

INC 

TST 

-BPt 

TN24CI JHP 
INC 

-HOY— 

HOY 

CLR 

TN24AT*-CMP— 

BEO 

INC 

-“A SL“~~ 

BR 

TN24BI HOY 

-SkABT 

ASL 

ASL 


030736 010177 

030742 042777 


150040 

000136 150030 

030 7 50—05 2 777—0000 2 5—T5D022" 
030756 105777 150016 

030762 100375 

030764—017703“ 150022- 

030770 0427U3 020000 

030774 020203 

030776—0011 65~--- 

031000 005204 

031002 032703 000074 

031006—001161- 

031010 005204 

031012 105777 147774 

031016-100375---- 

031020 0105G2 

031022 017703 147764 

031026—042703—020000- 

031032 042703 007400 

031036 020203 

031040 “001144--- 

031042 QG5204 


HOY 

BIC 

“BIS— 

TSTB 

BPL 

“MOV 

BIC 

CHP 

“BNE— 

INC 

BIT 

‘BNE— 

INC 

TSTB 

BPL— 

HOY 

HOY 

"BIC— 

BIC 

CHP 

“BNE— 

INC 


R4 

TuinmGiT 

R1 

R1 


I SUBTEST NUBBER-1 

“iccr current wive - 

INANE VALID SELECTION WORD 
I 


nr 

R1 
R 1 


~R 113TO5H- iTEL ECT“0'1 SIT WIFE--- 

80STAT IDRIVE READY? 

&OSTAT JOEIVE READY? 

“• SEKCH0TaUCSU-I I SSuE~8 EEN^WMA»II- 

SGOj.DCSR I SET GO BIT 

aDSTAT Ms A IT SEEK DONE 

~V-4 "l WA IT“IF NOT 

R4 1 SUB TEST NUKBER-2CSEEK DONE?) 


bocsr 
• ♦ 6 “ 

TN24EX 

R4 

~R1 #¥00511“” 
8400#R2 
R5 

“RSiCURDSTT 

TN24B 

R5 

K2 - 

TN24A 

R2#R5 

“R5-— 


IERR0RS? 

"ICONTINUE" IF“NTO—- 

JEXIT IF ERROR 
I SUBTEST NUHBER-3CN0 ERROR) 

“IRESELECT DISK "URTVE-- 

ISTART REFERENCE WORD 
JSTART REFERENCE* DRIVE 0 

1F0UND IT7-- 

I YES GO ON 

I INCREMENT DISK COUNTER 


"TSELECT NEXT DRIVE 
ITRY NEXT ONE 

IGET SEEK OONE COMPARE BIT 



“iPUr IN LOWER "BYTE-- 

JSHIFT FOR REFERENCE 
1 

"1 OR ~ Ilf ~D R7 VE~RE A D YH6TT-- 

I AND SEEK OONE 10 BITS 
JOR IN INTERRUPT SEEK OONE ID BITS 
"TR5 = 0STAT IMAGE-- 


R5 
R5 

~ftBIT'15#irZ— 

CU*DSK#R2 
CUR0SK#R5 
81Q02C0#R~5— 

R1*SDUSH . IRESELECT DRIVE 

SFUNC#80CSR ri' ICLEAR FUNCTION BITS 
"SREC AL jaOCBir""—I I SSUERECAL 
BOCSR IWAIT FORMATTER READY 

• -4 I 

~3DSTXT#R3- 


8B IT13*R3 
R2#R3 

“TN24EX- 

R4 

8SK00NE#R3 

"TN24EX- 

R4 • 
aDSTAT 
“•-4 
R5#R2 
aDSTAT#R3 
"8BIT137R3— 
8SKFL0PjR3 
R2#R3 
"TN24EX 
R4 


"1 LOAO~DT $ K "ST ATUS~RT*G rNTU“!T3---— 

I LOSE POSSIBLE WRITE PROTECT 
IANY SEEKING FLOPS SET? 

"lEXIT'IF NO --— — 

I SUB TEST NUMBER*4CRUMT SEEKING FLOPS SET) 
ICHECK FOR SEEK OONE FLOPS 

"i EX IT IF ANY SET -- 

ISUB TEST NUMBER-5CN0 OTHER FLOPS SET) 

ISEEK DONE? 


"i W AI T UN T I L~~SEEK" DDIfE- 

ISET UP REFERENCE DATA WORD 
IGET DISK STATUS REGISTER 


"ILOSE POSSIBLE WklTE PROTECT- 

IREHOVE SEEKING FLOPS IF ANY SET 
IPROPER DISK OONE? 

1EXIT IF NO “ 

I SUB TEST NUMBER s 6CSEEK OONE FLOPSET) 




■f 

V 



o 
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6 

400 

031044 

032777 

007400 

147740 

BIT 

g 

401 

031052 

001137 



BNE 


402 

031054 

005204 



INC 


403 

031056 

005077 

147726 


CLR 

! 4 ! 

404 

031062 

ui0177 

147714 


MOV 


405 

031066 

042777 

000136 

147704 

BIC 

M 

406 

031074 

052777 

000004 

14 76 76 

BIS 

17 

407 

031102 

013702 

001234 


MOV 

©£ 

408 

031106 

006302 



ASL 

0 

409 

0311 10 

016277 

001200 

14 7666 

MOV 

i im 

410 

031116 

013777 

001046 

147662 

MOV 

©3 

! i? 

41 1 

031124 

053777 

001302 

14 7646 

BIS 

412 

031132 

005277 

147642 


INC 

iui 

i , fj 

413 

031136 

105777 

147636 


T ST B 

414 

031142 

1U0375 



BPL 

415 

031144 

017703 

147642 


MOV 


416 

031150 

042703 

170377 


BIC 

41 7 

031154 

005002 



CLR 


418 

031156 

020203 



CMP 

'• ■ j 

419 

03 IT 60 

0Q1074 



BNE 


420 

031162 

005204 



INC 

421 

031164 

005777 

147610 


TST 


422 

031170 

1004 70 



BMI 

©■' 

1 423 

031172 

005204 



INC 


424 

031174 

013702 

001044 


MOV 

'ii-' 1 

425 

031200 

006202 



ASR 

D- 

426 

031202 

010277 

147602 


MOV 


427 

031206 

013702 

0U1234 


MOV 


428 

031212 

006302 



ASL 


429 

031214 

016277 

001200 

147562 

MOV 

£ 

430 

031222 

042777 

000136 

147550 

BIC 


431 

031230 

~ 052777 

0000U4 

147542' 

BIS 


43 2 

031236 

013777 

Oul046 

147542 

MOV 


433 

031244 

053777 

Gul302 

14 7526 

BIS 


; 434 

031252 

005277 

147522 


INC 

|3fi 

| 435 

031256 

105777 

147516 


T STB 

436 

031262 

100375 



BPL 

J 37 

! 437 

031264 

017703 

147522 “ 


MOV 


438 

031270 

042 7u3 

020000 


BIC 

|f*_ 

! 439 

031274 

012702 

100000 


MOV 

j 4< ;■ 

4 4 0 

031300 

0537U2 

00123* 


BIS 

|| 41 

44 1 

031304 

U202G3 



CMP 

[i 

442 

031306 

001021 



BNE 

[43 

44? 

031310 

005204 



INC 

j§|; 44 

4 44 

031312 

005777 

147462 


TST 

E 

445 

031316 

100015 



TEX A J BPL 

|4C 

47 

446 

031320 

005204' 



INC 

447 

031322 

032777 

000001 

147464 

BIT 

■ 4P 

448 

031330 

001410 



BEQ 

‘ 4 -1 

449 

031332 

042777 

OUO136 

“T47440 

BIC 

©^ 

450 

0313*0 

052777 

000001 

147432 

BIS 

[0 

451 

031346 

004537 

003342 


JSR 

10 

452 

031352 

005237 

“ 001322 


TN?4EX: INC 

©^ 

45 3 

031356 

000773 



BR 


454 





I 


455 





; 

© 

4 56 





1 



flSKFLOPjaOSTAT I ANY SEEKING FLOPS SET? _ 

TN24EX IEXIT IF YES 

R4 ;SUBTEST NUMBER=7tN0 SEEKING FLOPS SET) 

3DCYL__JLOAD_CYLINOER ADDRESS 0 INTO OCYL _ 

R1,PDUSH jRESELECT disk 

BFUNC,3DCSR JCLEAfi FUNCTION BITS 

BRDCM D,aO C SR I ISSUE READ_;___ 

CUROSK »R2 JGET'CURRENT DISK AGAIN 

R2 JMAKE VALID INDEX 

IBFTBL(R2)ja OCAR iLOAD INPUT AREA__ 

WPSEC,30wCNT ILOAD ONE SECTOR WORD COUNT 

SEKINBiSUCSR iSET SEEK INHIBIT BIT 

3DCSR J SET GO BIT 

aDCSR ' J W A IT FOR HATTER READY 

• -4 J 

iDSTAT»R 3 ILOAD DISK STATUS REGISTER 

0170377,R3 lEXTRACT SEEKING BITS' 

R2 IHAKE R2 VALIO REFERENCE UORO 

R2 ,R3 lA NY SEEKING FLOPS SET? 

TN24 EX IEXIT IF YES 

R4 I SUB TEST NUMBER=10CSEEK INHIBIT OK) 

aOCSR I ERROR SUMMARY SET? 

TN24EX IEXIT IF YES 

R4 I SUB TEST NUMBER=11(DOES NOT SEEK ON SEEK INHIBIT) 

HAXCYL*R2_1L0A0 CYLINDER ADDRESS__ 

R2 I USE MAXCYL/2 

R2» 3 OCYL ILOAD INTO CYLINDER REGISTER 

CUROSK,R2 JGET CURRENT DISK AGAIN 

R2 JhAKE VALIO INDEX 

IBFTBL(R2),aOCARl INPUT AREA 

BFUNC,30CSR I CL EAR FUNCTION BITS 

BftOCMD,aDCSR JISSUE READ 

WPSEC,30WCNT ILOAD WORD COUNT-ONE SFCTOR 

SEKINB,aDCSR ISET SEEK INHIBIT BIT 

'8DCSR. JAND SET GO BI T 

aDCSR JWAIT FORMATTER READY 

• —4 I 

eiDSTAT,R3 JGET DISK'STATUS "REGISTER 

SBIT13,R3 JLOSE POSSIBLE WRITE PROTECT 

BI 00000, R2_ISET UP REFERENCE WORD 

CURDSK»R2 JORIN SEEK INTERRUPT ID BITS 

R2,R3 J SEEK FLOPS SET? 

TN24EX IEXIT IF YES 

R4 I SUB TEST NUMBER=12<N0 FLOPS SET) 

8DCSR JERRORS? 

1N24EX IEXIT IF NO 

R4 i SUBTEST NUHBER-i3(ERROR OETECTED) 

B1,3DERR J TRACK HEADER ERROR? 

TN24EX IEXIT IF NO 

BFUNC,80C S R I LOOSE FUNTI ON BITS 

BSYSCLR,aDCSR JlSSuE FORMATTER CLEAR 

R5.TSTCTL_IEXIT_ 

ERRFLG J SET ERROR FLAG 

•-8. JAND EXIT 
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457 

458 

459 

460 
“461~ 

462 

463 
“464" 

465 

466 
"467 

468 

469 
“470 

471 

472 
“473 

474 

475 

476 

477 

478 
“479 

480 

481 
”4 82 

483 

484 
“485" 

486 

487 

488 

489 

490 
"491 

492 

493 
“494 

495 

496 
“497 

498 


499 031360 

005004 

TN25I 

CLR 

R4 

4SU8TEST NUMBER-0 

500 U3T36Z004557 

004276 

J5R 

R5jROOEST 

IRTOuFST FORMA ins 

SOI 031366 

004537 

016332 

JSR 

R5*OISKIO 

160 FORMAT DRIVE SELECTION BITS 

502 031372 

010277 

147404 

MOV 

R2#a00SH 

JSELECT DISK DRIVE 

'503 031376 - 

“000240“ 


““NOP 



S04 031400 

000240 


NOP 

o 


SOS 031402 

000240 


NOP 



'506 031404“ 

“005777“ 

"1X7402 

T S T 

aostTTT 

1DRIVE RIaDTY 

507 031410 

100126 


BPL 

TN25EX 

JEXIT IF NO 

508 031412 

052777 

000025 147360 

BIS 

SRECAL*8DCSR 

IRECALIBRTAE DRIVE 

'509 031420 - 

“105777“ 

147366 — ' 

TSTB 

aDSTAT 

JVAIT SEEK DONE 

510 031424 

100375 


BPL 

• -4 

JWAIT UNTIL SEEK DONE 

511 031426 

005777 

147346 

TST 

aocsR 

1 ANY ERRORS? 

'512 031432 - 

"100003" 


BPL 

• ♦8# 

^CONTINUE IF NOr*” 

513 031434 

0U5237 

001322 

INC 

ERRFLG 

1SET ERROR FLA6 IF CONTROLLER ERROR 


IMPLIED SEEK TESTS 


-TffESE““YE5TS" GHE£K~TVO SEPARATE- 

SEEK ORIENTED FUNCTION$#FIRST THE IHPLIEO 
TTPE OF A SEEK IS GI VEN IN A READ COMMAN O AND 

IS NOT SET#SECGNDLY# TWO READ COMMANDS ARE GIVEN 

ONE WITH 4 PROPER CYLINDER LOCATION AND 

“SEEK INHIBIT SET"TO INSURE-THE ORIGINAL SEEK WAS 

TO THE PROPER CTLINDER#AND THE OTHER 

WITH A ERROEOOS CYLINDER AODRESS AND SEEK INHIBITED 

"TO" FORCE A CYLINDER HEAOER COMPARE ERROR# 
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514 

031440 

000512 



BR 

TN25EX 

J.ANO EXIT 

515 

031442 

005204 



INC 

R4 

1 SUBTEST NUMBER»1(RTZ 0K> 

516 

031444 

012700 

031712 


HOV 

BIMPBLKjRO 

(GET IMPLIED SEEK BLOCK ADDRESS 

517 

031450 

013760 

001046 

000004 

HOV 

WPSEC#4(RQ) 

ILOAD UORO COUNT 

518 

031456 

0l37o0 

001044 

000006 

HOV 

MA XCYL *6(RO) 

(SEEK«MAXCYL 

519 

031464 

006260 

000006 


ASR 

6<R0> 

J MAKE MAXCYL/2 

520 

031470 

004537 

022700 


JSR 

R5jDXFER 

(SEEK TO MAXCYL/2 

521 

031474 

UG5737 

001322 


TST 

ERRFL6 

JANY ERRORS? 

522 

031500 

001072 



BNE 

TN25EX 

lEXIT IF YES 

523 

031502 

005204 



INC 

R4 

J SUB TEST NUMBER = 2(FIRST SEEK OK) 

524 

031504 

105777 

147302 


TSTB 

dJD ST AT 

US A SEEK DONE FLAG SET? 

525 

031510 

100003 



BPL 

• ♦ 8 • 

ICONTINUE IF NO 

526 

031512 

005237 

001322 


INC 

ERRFLG 

1 SET GENERAL ERROR FLAG IF YES 

527 

031516 

GQ04o3 



BR 

TN25EX 

; EX IT WITH ERROR 

528 

031520 

005204 



INC 

R4 

J SEEK DONE FLAG NOT SET j SUBTEST=3 

529 

031522 

053737 

001302 

031722 

BIS 

SEKINBiIhPBLK+8. 

■ IAOO SEEK INHIBIT BIT 

530 

031530 

012700 

031712 


MOV 

B IMPBLKjRU 

IGET IMPLIED SEEK BLOCK AODRESS 

531 

031534 

004537 

022700 


JSR 

R5 j DXFER 

1 GO READ SECTOR 

532 

031540 

005737 

001322 


TST 

ERR FL G 

1 ERRORS? 

533 

031544 

001050 



BNE 

TN25EX 

lEXIT IF YES 

534 

031546 

005204 



INC 

R4 

INO ERRORS ON SEEK INH IB IT.SUBTEST =4 

535 

031550 

013737 

001044 

051720 

HOV 

HAXCYL»lMPBLK+6 

1L0A0 MAXCYL INTO OCYL POSITION 

536 

031556 

012700 

031712 


MOV 

fllMPBLKjRG 

(GET IMPLIED SEEK BLOCK AODRESS 

537 

031562 

004537 

022700 


JSR 

R5 jDXFER 

J GO TRY AND READ WITH SEEK INHIBIT 

538 

031566 

005737 

UQ1322 


TST 

ERR FL G 

1 ERROR DETECTED? 

539 

031572 

0010 U3 



BNE 

• ♦ 8 • 

ICONTINUE IF YES 

540 

031574 

005237 

U01322 


INC 

ERRFLG 

ISET GENERAL ERROR FLAG IN NO ERROR 

541 

031600 

000432 



BR 

TN25EX 

IAND EXIT 

542 

031602 

005204 



INC 

R4 

ISUBTEST NUMBER=5CERR0R DETECTED) 

543 

031604 

012702 

000001 


HOV 

41 »R2 

ISET UP REFERENCE ERROR WORD 

544 

031610 

U17703 

147200 


HOV 

30PRR,R3 

1 GET ERROR REGISTER 

54 5 

031614 

U20203. 



CMP 

R2»R3 

1 ARE THEY EQUAL? 

546 

G31616 

001023 



BN F 

TN25EX 

IEXIT IF NOT 

547 

031620 

00 c 037 

001322 


CL R 

ERRFLG 

I CLEAR ERROR FLAG IF YES 

~ 548 

031624 

005204 



INC 

R4 

ISUBTEST NUMBER=6(ERRORS CLEARED) 

549 

031626 

042777 

000136 

147144 

BIC 

JJFUNC,aDCSR 

(LOOSE FUNTION BITS 

550 

031634 

052777 

000001 

147136 

BIS 

BSY SCLR »aOCSR 

(AND ISSUE SYSTEM CLEAR 

551 

031642” 

004 5 6 7 

004276 


JSR 

R5jRQUEST 

J REQUEST 211 

552 

031646 

105777 

147126 


TSTB 

3DCSR 

IWAIT FORMATTER READY 

553 

031652 

100375 



BPL 

• -4 

1 

554 

031654 

005 7 77” 

147120” 


1 ST 

aDCSR 

1 ERR OR S CLEARED? 

555 

031660 

100002 



BPL 

TN 25 EX 

lEXIT IF YES 

5 5 6 

031662 

005237 

001322 


INC 

ERRFLG 

ISET ERROR FLAG IF NOT 

55 7 

031666 

04373 7 

001302 

031721 

TN25EXS BIC 

SEKINb*IMPBLK+8 

• 1 CL EAR SEEK INHIBIT BIT 

558 

031674 

013737 

001044 

031720 

MOV 

MAXCYLjIMPBLK-*6 

IRESTORE CYLINDER VALUE 

559 

031702 

0062^7 

031720 


ASR 

IMP8LK+6 

I 

560 

561 

562 

031706 

004537“ 

003342 


JSR 

I 

1 

R5jTSTCTL 

J RETURN TO TEST CONTROL 

5o3 1 

564 j 

565 1 

566 





1 



567 

031712 

oooaoo 



IMPBLKt .WORD 

0 

IDUSH IHAGE=0 

568 

031714 

04731a 



• WORD 

IDBUF1 

!DB AR*IDBUF1 

569 

031716 

1 774 Ou 



• UORO 

177400 

IUORD COUNT = ONE SECTOR 

570 

031720 

ouooaa 



• WORD 

0 

ICYLINDER ADDRESS TO BE SETUP 
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WORD ROCMO 


IDCSR-READ COMMANO 


8M.ECC TEST NUMbERS 26 » 30 13-N0V-77 


SEEK LOOP TEST 


-TITTS rEST'SEKOS - THE~"OISir - DR"IVE - TK , TO “A" WORST CASE-- 

SEEKING LOOP. 

THE SEEKING STARTS AT THE EXTREME ENDS OF THE DISK 

“CAR TR106E CTR A C K J - AND~TKXCIC - 823.T~7rND - TLTERTfAT6'S--- 

i BETWEEN AN INCREASING TRACK ADORESS AND A DECREASING TRACK 
i ADDRESS.THIS PROCESS CONTINUES UNTIL EACH TRACK HAS BEEN 
i SOUGHTTWICE. -- 


DISITaDORE SS~TE3T 


THIS SECTION OF TEST 26■ CHECKS THE THREE 
DISK ADORESS FUNCTIONS* SECTOR.HEAD AND CYLINDER. 

-STAR TING - AT 0 ISK — ADDRESS _ Cr/A"’ONE~SEC"TOR - 

WRITE READ ANO OATA COMPARE IS ISSUED UNTIL 
ALL SECTOR ANO HEAD AODRESSES ARE EXERCISED. 

THE SECOhOPART USES A" MAXIMUM SECTOR 
ANO HEAD ADDRESS AND ISSUES THE SAME TRANSFER 
/ SEOUENCE ON EACH CYLINOER UNTIL A OISK OVERRUN ERROR 
-IS - ENCOUNTEREUi" ~ 

ENDI<46 OISK PARAMETERS ARE CHECKEO AFTER EACH TRANSFER. 
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ERROR CONDIT IONS(SEEKING SECTION) 

_R 1=DECREASING track address _ 

R2-INCREASING TRACK ADORESS 
R3=L00P COUNT ERROR OCCURRED ON 

_ RS = 1 FOR INCRE_ASING_A0DRES_S_ 

OR 0 FOR DECREASING ADOR* 


CLR 

R4 

iSUBTEST NUMBERS 


JSR 

R5#RQUE$T 

1 REQUEST 211 


T STB 

dOCSR 

JFORMATTER ready? 


BPL 

TN26EX 

IEXIT IF NO 


INC 

R4 

JSUBTEST NUMBER=1 


JSR 

RSjDISKID 

JFETCH JUSTFIEO DISK 10 


MOV 

R2.SDUSH 

1 SELECT DRIVE 


MOV 

R2,RQ 

»USE RO FOR SELECTING FROM "OK ON 


NGP 


IWAIT READY 


NOP 


1 


NOP 


1 


NOP 


1 


TST 

SDSTAT 

I DR IV E READY? 


BPL 

TN26EX 

IEXIT IF NOT REAOY 


INC 

R4 

1 SUB TEST NUMBERS 


MOV 


IESTABLISH OUTER LQ0P=1 


MOV 

HAXCYI.*R4 

J ESTABLISrt MAXIMUM CYLINOER COUNT 


MOV 

R4 *R 1 

JPUT LOOP COUNT IN R1 


CLR 

; 

R2 

IESTABLISH INCREASING TRACK POINTER 


MOV 

R1iPDCYL 

ILOAO CYLINDER ADDRESS 


MOV 

ROjSDUSH 

ISELECT DRIVE 


BIS 

BSEKCmD* aDCSR 

JLOAO SEEK COMMAND 


BIS 

U INTGOjSOCSR 

JSET GO AND INTERRUPTS 


JSR 

rs,wait 

JVAIT FOR INTERRUPT 


TST 

INTFLG 

; INTERRUPT OCCUR? 


BEQ 

TN26EX 

IEXIT IF NO 


CLR 

INTFLG 

1 INTERRUPT OCCURRED 


TSTB 

aOSTAT 

1 SEEK DONE? 


BPL 

TN26EX 

IEXIT IF NO 


TST 

SDCSR 

1 ERROR? 


BMI 

TN26EX 

I EXIT IF YES 


MOV 

R2 j SDCYL 

JLOAD INCREASING CYLINOER ADOR 


MOV 

RO>o DUSH 

JSELECT DRIVE 


BIS 

aSEKCMOjaDCSR 

1 LOAD SEEK COMMAND 


BIS 

0 INTGOj 30CSR 

1 SET GO AND INTERRUPT BITS 


JSR 

RSiUAIT 

IWAIT FOR INTERRUPT 


TST 

INTFLG 

IDID WE INTERRUPT? 


BEQ 

TN26EX 

iEXIT IF NO 


CLR 

INTFLG 

IRESET INTERRUPT OCCURRENCE FLAG 


TSTB 

aOSTAT 

1 SEEK DONE? 


BPL 

TN26EX 

I EXI T IF NO 


TST 

SOCSR 

1 ERROR S? 
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685 03 2142 

686 0'32T44" 

687 032146 

688 032150 

689 032152“ 

690 032154 

691 

692 

693 

694 

695 

696 

697 

'698- 

699 

700 

"701- 

702 

703 

704 - 

705 

706 

707 - 

708 


100471 

00520F 

005301 

001317 

"005303" 

001311 


TN26EX 

12- 

R1 

TN26A 

13 

TN26B 


IEXIT IF YES ' 

I INCREMENT TRACK ADDRESS 
IDECREMENT DECREASING TRACK ADDRESS 
IREPEAT INNER LOOP IF NOT DONE 
JDECREMENT OUTER LOOP 
IREPEAT OUTER LOOP IF NOT DONE 


DISK ADORESS TEST 


711 032156 012704 000005 

712 032162 012700 055520 

*713 -032166—005010- 

714 032170 005060 000006 

715 032174 013760 001046 

"716 032202—012701~*044312" 

717 032206 004537 016756 

718 032212 004537 035356 

"719 03 2216—005737—001322“ 

720 032222 001027 

721 032224 013710 001162 

“722 032230—053710 — 001164“ 


044312* 

016756 

035356 


TN26C* 


9 36 

723 032234 

013760 

001166 

39 

724 032242 

026027 

000006 

40 

725 032250 

“001360“ 



726 032252 

005204 


42 

727 032254 

013710 

001054 

43 

728 032260 

004537 

"035356* 


729 032264 

005737 

001322 

45 

730 032270 

001004 



*731 032272 013760 001166" 

732 032300 000767 

733 032302 032777 000040 

■*734 032310 ~*00140«- 

735 032312 000240 

736 032314 000240 

"737 032316T—005037—0ff132Z 

738 032322 004537 003342 

739 032326 005737 001322 

'740 032332 001373- 

741 032334 005237 001322 


000004 


TN260I 


000006 

000001 


000040 U 65 04 TN26FI 


#5»R4 

BURCBjRO 

~( R 0 >- 

6(R0) 

UPSEC»4(R0) 

" #0DBUF»R1 
R5*F0RMAT 
R5 *WRC 
— ERRFLG 
TN26F 

ENDSEC*(R0> 
ENDHOV<R£TS 
ENDCYL»6(R0) 
6(R0)#01 
-TN260 
R4 

ROUSrit (R0> 
'RS^MRC 
ERRFLG 
TN26F 


ISET SOBTEST NUHBER S 5(STARTINC 0ISK ADDR TEST 
IPOINT TO VRITE READ BLOCK 
TSTJTRj OiSK AO DR-50 
I CYLINDER ALSO 
IbORD COUNT »ONE SECTOR 
i POINT TO OUT PUT BUFFER 
IFORHAT OATA BUFFER 
ICO WRITE/READ ANO DATA COMPARE 
lERROKS? 

IEXIT IF YES 
IUPDATE DISK AODRESSES 
IFIRST SECTOR ANO HEAO 

JTHEN cylinder 

IHAVE UE REACHEO FIRST CYLINDER? 

ICONTINUEKITHSECTOR - HEAD CHEACKOUT IF NO 

I SUBTEST NUMBER*6<SECTOR HEAO ADDRESS OKI 

I MAKE SECTOR- HEAO ADDR. MAX 

ItlRITE READ/ Data COMPAREALL CYLINDER aoor. 

terrors? 

ICHECK OVERRUN ERROR IF YES 


BR TN26E 

TN26FI BIT SBIT5.8DERR 
BEO TN26GT 

NOP 
NOP 

ct r errflS 

TN260Tt JSR R5 jTSTCTL 

TN26EX» TST ERRFLG 

BNE TN260T 

INC ERRFLG 


ENOCYt.STinjl JUPDATE CYLINDER 'ADDRESS IF NO ERROR 


IAND CONTINUE 

IIS THE ERROR NONEXT CYLINDER 
TEXIT IF NOT THAT' ERROR 


jclearError flag if yes 

IEXIT ALL DONE 
I ERROR FLAG SET? 

IEXIT IF YES 
ISHOULO BE SET-SET IT 
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BR TN260T_IAWP EXIT 


1. OVERRUN TEST 


THIS TEST CHECKS THE OVERRUN ERROR LOGIC 
BY ATTEMPTING A READ PAST HAXSECjHA XHD 
AND MAXCYINDER# 

__2# MEMORY EXTENSION TEST_ 


THIS TEST CHECKS THAT THE MEMORY EXTENSION BITS 
ON THE PHOENIX 211 ARE SET WHEN AN INCREMENT IS GENERATED ON 
ON THE BUSS ADDRESS REGISTER AFTER THE REGISTER HAS BEEN 
SET TO 177776# 


3# BUSS THE OUT TEST 


THIS TEST DOES A TRANSFER THAT EXTENDS INTO NON EXISTANT 
CORE FORCING A BUSS TIMEOUT ERROR# 




JMP TN27EX iEXIT JUMP 




) 

I 

; 


clr 

JSR 

MOV 

R4 

R5 jR QUEST 
80VBLK*RO 

ISUBTEST MUM BE R=0 
{REQUEST 211 

{FETCH OVERRUN BLOCK ADDRESS 


MOV 

MOV 

MOV 

CUR0SK,0DBUF-2 
ROUSH,(RO) 
WPSECj4< RO ) 

JSAVE CURRENT DISK UNIT 

ILOAO DUSH AS MAXIMUM 
l LOAD WORD COUNT 


ASL 

MOV 

JSR 

4<R0> 

MAXCYL,6(K0> 

R5,DXFER 

1 MAKE TWO SECTORS 
iLOAD LAST CYLINDER ADDRESS 

1 ISSUE WRITE COMMAND 


1ST 

BED 

ERRFLG 

STN27 

IERROR DETECTED? 

JAND EXIT TO TEST CONTROL 
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799 032424 00S204 

800~TJ324'26—012702—OOOOTTT 

801 032432 017703 146356 

802 032436 042703 177767 

803 032442—020203- 

804 032444 001336 

805 032446 005204 

806 0324 50" 017703—148340* 

807 032454 042703 000010 

808 032460 005002 

809 032462" 020203- 

810 032464 001326 

811 032466 005204 

812 0324 70" 042777 "OO0T36” 

813 032476 052777 000001 

814 032504 004537 004276 

815 0325 10 105777-1*6264“ 

816 032514 100375 

617 032516 005777 146256 

818 032522~100707- 

819 032524 005204 

820 032526 005037 001322 

821 0325 32—012700—023610“ 

822 032536 005010 

823 032540 U12740 177777 

824 032544—012740 “ 177776T 


"148340* 

000010 


000001 

004276 


146256 


001322 


27 

t>25 

026 

032550 

032552 

005040 
0U4537 

022700 

28 

...827' 

032556“ 

“005037* 

“001322 

29 

828 

032562 

017703 

146212 

0 

829 

032566 

042703 

147777 




830 032572 

831 032576 

832 032600 
033 032602 

834 032604 

835 032610 

836 032612 

837 032620 

838 032626 

839 032632 

840 032636 

841 032640 


0127U2 

020203 

001260 

005204* 

005777 

100013 

"042777* 

052777 

004537 

005777* 

100641 

052737 


841 032640 052737 020000 

842 032646—U127UQ—023602 

843 032652 004537 022700 

844 032656 005037 Qu1322 

845 032662—012702"030000 

846 032666 017703 146106 

847 032672 042703 147777 

848 032676—020203... 

849 032700 001220 

850 032702 0Q5204 

851 032704—005777—146070 

852 032710 100016 

853 032712 042777 000136 

854 032720 

855 032726 



146274 


01Q00C 


146170 


QOOOOl 

004276 

"146142" 


146152 


023612 TN27Ct 


147777 


"146070* 


04277? 000136 146060 

052777 000001-T4805 

004537 U04276 


80ERRjR3 
*177767#R3 

~R2iR3- 

STN27 

R4 

'80 ERR# It 3’- 

#1 0j»R3 
R2 

~R2#R3 - - 

STN27 

R4 

flFUNCJOOOSTT - 
8SYSCLR#dDCSR 
R5jROUEST 

SOCSR- 

• -4 
aocsR 

“STN27- 

R4 

ERRFLG 


#SUBTEST^MUMBER»1<ERR0R DETECTED) __ 

IGET ERROR REGISTER 
IEXTRACT OVERRUN BIT 

TARr THE-RTGH TER R0RS~8TTT--- — - 

1EXIT IF NO 

I SUBTEST NUNBER»2COVERRUN ERROR DETECTED) 
TFETCH ERROR REGISTERTOaFN —”——~~ 

I NASA OUT OVERRUN ERROR 
I SET UP REFERENCE ERROR NORO 

TaNY^OTHER ERRORS’SET?-—- - 

IEXIT IF YES 

I SUB TEST NUM8ER«3CN0 OTHER ERRORS) 

YLOSE FUNCTION BITS -___ 

IISSUE FORMATTER CLEAR 
IREQUEST 211 

“IWAIT FORMATTER HEADY- 

I 

IERR0RS CLEARED? 

TEXIT WTTFTERROITTLA C SET TF^NO-- 

!SUBTEST NUHBER*4CERROR CLEARED BY SYS CLEAR) 
ICLEAR GENERAL ERROR FLAG IF YES * 


"8 VR TBL K F’6 j R0“”-f F ETCH~VOR D" CO UN THEN TR Y~ OnRITEHSTOCl 


(RO) 

8-lj-CRO) 

"8 -2 r-TRO) *“ 

-<RQ> 

R5*DXFER 

"ERRFLG- 

9DCSR#R3 
8147777#R3 

810000ARZ- 

R2#R3 

STN27 

~~R4- 

90CSR 

TN27C i 

*8FUNCi~aocr5ir — 
8SYSCLR#aOCSR 
R5#R QUEST 

“SOCSR- 

6TN2 7 


I ENTER CYL 

fENTER WORD COUNT OF ONE 

“1 ENTER MEM OR Y ADDRESS 0F - T77??8 ” “ 

IMAKE DUSH=0 

ITRY A WRITE CMAY BE OK DEPENDING ON SIZE OF MEMORY) 

TRESET ERROR FLAC"IF“SET---**~- 

IFETCH OCSR REGISTER 
IEXTRACT MEMORY EXTENSION BITS 

“ISET* UP* REFERENCE - WORD — ---.. 

I DIO MEMORY REGISTER INCRENMENT? 

IEXIT IF NO 

TSUBTESTN UH BE R« 5 < FI RST~M EMORY ^6'iniKl- 

IIS THERE AN ERROR? 

ICCONTINUE IF NO 
TLOSE FUNCTION BITS 
I ISSUE SYSTEM CLEAR 
IREQUEST 211 

-JRFTEST FCT'ERROR---- - - 

IEXIT IF ERROR CONDITION PERSISTS 


820000#WRTBLK+8«IOR IN SECONF MEMORY EXTENSION ' 

“8 WRT&LK #R0~--TPOINT RO TOUR TB L KAO DRESS - "" - - - 

R5#DXFER I ATTEMPT ANOTHER WRITE 

ERRFLG IRESET ERROR FLAG IIF SET 

83G000TRZ ISET UP REFERENCE WORD - 

dOCSR#R3 IFETCH OCSR 

8147777*R3 IEXTRACT MEMORY EXTENSION BITS 

" R 2# R3 iA R ETHEY*E 0UAL? — ~ ~ 

4TN2/ IEXIT IF NO 

*4 I SUB TEST NUM8ER 3 6<SECOND MEMORY BIT OK) 

* a OCSR TERR OR ‘1 N~DC SR ? 

TN270 ICONTINUE IF NO 

8FUNC#80CSR ILOSE FUNCTION BITS 

8SYSCLR#a0£SI T ISSUE SYSTEM CLEAR 

R5jRQUEST IREQUEST 211 
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TSTB 

BPL 

TST 

_BM I_ 

BIS 

MOV 

_ JSR_ 

CLR 

CLR 

_ MOV_ 

BIC 

CMP 

_BNE_ 

TST 

BPL 

BIC 

BIS 

JSR 

TSTB_ 

BPL 

TST 

_ BM I_ 

INC 

MOV 

_BIS_ 

MOV 

JSR 

TST _ 

BNE 

tXXXXXXK 

NOTEl 


aocsR 
• -4 
aocsR 
TN27EX 


iWAlT FOR DONE _ 

I 

IRETEST OCSR 

1 EXIT IF ERROR PERSISTS 


030000#VRTBLK+8• I SET BOTH MEMORY ECTENSION BITS 


OWRTbLK# RO 

R5*DXFER_ 

ERRFLG 

R2 

SDCSR #R 3 
U 147 777# R3 
R2#R3 
TN27EX 

SDCSR . 

TN27E 

0FUNt#aOCSR^ 

OSYSCLR jSDCSR 
R5 #R QUEST 

SDCSR _ 

• -4 

SDCSR 

TN27EX 

R4.. 

OWRTBLK#RO 
OM EM EX #8•(RO ) 
fl-2#2(R0> 

R5 # DXFER 

ERRFLG _ 

TN27F 


IPOINT RO TO VRTBLK 

J ATTEMPT WRITE_ 

/RESET ERROR FLAG IF SET 
J SET UP REFERENCE WORD 

IF ETCH DCSR FOR R3_ 

lEXTRACT MEMORY EXTENSION BITS 
ID ID BUSS ADDRESS OVERFLOW? 

JEXIT IF NO_ 

;ERROR CONDITION? 

^CONTINUE IF NO 

J LOSE FUNCTION BUS_ 

I ISSUE SYS CLEAR 
IREOUEST 211 
IWAIT FOR DONE 


MtttXttttftX 

THIS I 
HANDLE 
BR 


SDCSR IRETEST OCSR 

_TN27EX_I EX IT IF ERROR PERSISTS__ ' 

R4 I SUB TEST NUMBER=7(B0TH MEMORY BITS OK) 

OWRTBLK#RO IPOINT TO WRITE BLOCK 

OM EM EX #8•(RO) ILOAO MEMORY EXTENSION BITS 

fl-2#2(R0> IH A K E BUSS ADDRESS MAX 

R5 #DXFER ;ISSUE WRITE 

ERRFLG I ERROR DETECTED? 

TN27F ICONTINUE IF YES 

ffXXXXXXXXXXXX«KftWftXXttXXXttXXXXXXftXXXXXXXX»ftftftftXX«X*ft 

AT THIS POINT POP 11•S WITH LESS THAN 96 K CORE 
WILL NOT HAVE GENERA1ED AN ERROR*IFAN ERR OR HA S 
OCCURRED TESTING WILL PICK UP AT TN27F.IF THERE IS 

_NO ERROR THE PROGRAM WILL DISABLE 22’ BIT ADD RESSING_ 

AND RETRY FORCING THE ERROR. 

KffltXXXXXXMXXXXXXXXXXXXXXXXKXttXXXXXXXXXtfXXttftXttXttftffXtt 

S A TEMPORARY PATCH UNTIL DIAGNOSTIC IS REWRITTEN TO 
COR E AB0VE96K 

TN270T I EX IT HERE 


INC R4 I SUB TEST NUMBERS 0(ERROR DETECTED) 

MOV BbIT15#R2 iSET UP REFERENCE ERROR WORD 


MOV 

BIC 

CMP 

3DERR,R3 
677777,R3 
R2,R3 

J FETCH ERROR REGISTER 
lEXTRACT BUSS TIME OUT ERROR 

IBUSS ERROR SET? 


BNE 

INC 

CLR 

TN27EX 

R4 

R2 

JEXIT if no 

J SOB TEST NUNBER=11(BUSS ERROR DETECTED) 

JSET UP REFERENCE WORD 


MOV 

BIC 

CMP 

QDERRjR3 
OBlTISiRi 

R 2# R 3 

,FETCH ERROR REGISTER AGAIN 

JCANCEL BUSS TIME OUT ERROR 
! ANY OTHER ERRORS SET? 


BNE 

INC 

TN27EX 

R4 

JEXIT IF YES 

I SUBTEST NUMBER=12( NO OTHER ERRORS DETECTED) 
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SFUNC*8DCSR 

8SY$CLR»a0CSR 

R5»RGUEST 

80CSR 


A LOSE FUNCTION BITS 
I ISSUE STSTEN CLEAR 
IREOUEST 211 
(WAIT DONE 


80CSR ITEST FOR ERROR 

TN27EX (EXIT IF ERROR PERSISTS 

EkRFLC IRE SET ERROR FLAG (ALL DONE) 

R4 ISUBTEST NUMBER-13CERR0R CLEARED) 

SbRTBLK*2«R0 IPOINT TO WRITE BLOCK 

«i 60 ooarr*OT i this buss address will detect 

POSSIBILITY OF FCO 875 MISSING IN INTERFACE BO'S 
THE INTERFACE BD'S AFFECTED BV THIS FCO 
ARE LEVEL' A3 AND UN0ER(7*177»S> 74271 'S). 


ALL THESE BOARDS ARE WIRE wRAP»»»»b»«» 


I IF THIS FCO IS MISSING CERTAIN ADDRESSES BOUNDARIES 

1 -IfTTHE 150000TO 170000 AREA WILL - ERRONEOUSLY-- 

I INCREMENT THE BUSS EXTENSION BITStOPERATINC SYSTEMS 

I LARGER THAN 28K WILL NOT RUN1II till 111!Ill 

"BTC BMEHEXA6TR0I I CLEAR' MEMORY EXT* BITS IFSET 

MOV 8WRTBLK*R0 ILOAO WRITE BLOCK AOOR 

MOV 820»R1 ILOAO ATTEMPT LOOP COUNT 

"3SR- R5jOXFER ITRY'TO'GENERATE"THIS ERROR - 

CLR ERRFLG (ERROR FLAG MAY BE SET - OONT CARE 

MOV aOCSR.R3 iFETCH COMMANO ANO STATUS REG 

"CLR R2 (SET UP REFERENCE WORD r ~ I— 

BIC B147777*R3 (EXTRACT MEMORY EXT. 

CMP R2»R3 (ANYTHING SET? 

"8E0 TN276 (CONTINUE IF NO ~~ 

INC ERRFLG (SET ERROR FLAG IF YES 

BR TN27EX (AND EXIT 

"OE C“K1- 1 D EC R E ME NT C 00 P "CO ON T- 

BNE TN27H (AND TRY AGAIN 

JMP TN27J (CONTINUE TO MEMORY INC TEST 

“81C 8 M EM EXYW RT61KV8* I CLEAR MEMORY EX TENS lOlTTTS 

BIC BMEMEXaISECWB*8«IIN BITH WRITE BLOCKS 
MOV ODBUF-2#CURDSK I RELOAD CURRENT OISK 


R5.TSTCTI 

ERRFLG 

TN27GT 

"ERRFLG 

TN270T 


"(EX IT "TO TEST CONTROL" 
(ERROR FLAG SET? 

(EXIT IF YES 
(SET IT IF NOT 
(AND EXIT 


OVERRUN RUN COMMAND BLOCK 


•WORD 0 

".woRDTOsurr 
•WORO 177000 
•WORD 0 
'•WORD WRTCmB" 


(OUSH IMAGE 

Trepor buffer irnsun- 

(WORO COUNT IS TWO SECTORS 
(CYLINDER ADDRESS IS MAXCYL 
(COMMANO IS WRITE 
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970 

971 

972 

973 

974 

975 

976 
"9 77 

978 

979 

980 

981 

982 

983 

984 

985 

986 

987 

988 

989 

990 

991 


MEMORY INCREMENT TESTS 


THESE TESTS INSURE THAT THE 
BUSS ADDRESS REGISTER INCREMENTS CORRECTLY 
FROM ANY STARTING ADDRESS• 

A ONE WORD WRITE COMMAND IS ISSUED AND A CHECK 
OF THE ENDING BUSS ADDRESS IS MADE. 


ERRORS MAY BE SHOWING IN THE ERROR REGISTER DUE TO 
SEVERAL DIFFERENT REASONS WHICH ARE NOT PART OF 


I 


992 

993 

994 






1 

J 

% 

THIS TESTS PROCESS. 


995 






t 




996 


001004 




OB A R 

=DCAR 

JREDEFINE CORE ADDRESS REGISTER FOR THOSE 


997 






S 


PEOPLE WHO CALL IT BUSS ADDRESS REGISTER 


998 






1 




999 

033362 

005204 



TN27J* 

INC 

R4 

A SUBTEST NUHBER=14(N0W TEST HEM INC) 


1000 

033364 

012700 

023602 



MOV 

BWRTBLKjRO 

IPOINT TO WRITE 


1001 

033370 

013710 

001040 



MOV 

hAXSECj(RO) 

ILOAO ILLEGAL SECTOR ADDR TO SPEED UP TEST 


1002 

033374 

005210 




INC 

IRQ) 

1 


100 3 








A NOTE s IF WE TEST ALL CORE LOCATIONS IN 


1004 








ATHIS TEST IT WOULD RUN VERT LONG 


100 5 








ABECAUSE with a legal memory address 


1006 








AWE WOULD BE WAITING FCR SECTOR COINCIDENCE 


1007' 








AUSING AN ILLEGAL SECTOR ADDR* ABORTS 


1008 








1 THE TRANSFFR EARLY. 


1009 

033376 

012760 

177777 

000004 


MOV 

8-1j4(RQ) 

)SUE ONE WORD TRANSFER 


“1010 

033404" 

00$060 

000006 



CLR ’ 

6(R0> 

1 CYLINDER ADDRESS=0 


101 1 

033410 

012760 

000006 

000010 


MOV 

8 WRTCMD*1Q(R0) 

ARELOAD WRITE COMMAND 


101 2 

033416 

005077 

145362 



CLR 

SDBAR 

ISTART WITH BUSS=0 


”101 3 

03 34 22“ 

012700 

023602 


TN27KJ 

MOV 

8WRTBLK*R0 

AlNSURE TRANSFER BLOCK AOOR 


101 4 

033426 

017760 

145352 

000002 


MOV 

aOBARj2(RG) 

ALOAD BUSS ADDRESS 


1015 

033434 

000240 




NOP 




'1016 

033436“ 

000240 




NOP 




1017 

033440 

U00240 




NOP 




101 8 

033442 

000240 




NOP 




'101 9 

033444“ 

000240 




NOP 




1 U20 

033446 

004537 

022700 



JSR 

R5jOXFER 

1 TRY A WRITE 


1021 

033452 

005037 

001322 



CLR 

ERRFLG 

ICLEAR ERRORS NOT INTERESTED 


102 2 

033456 

016002 

000002 



MOV 

2(R0)jR2 

A FETCH ORIGINAL BUSS ADDRESS 


1023 

033462 

020227 

177776 



CM P 

R2»#-2 

ASHOULO EXTENSION BE SETTING NOW? 


1024 

033466 

001425 




BED 

TN27N 

AGO CHECK MEMORY EXT. IF YES 


102 5 

033470 

016002 

000010 " 



“ MOV 

10(RG)#R2 

ACHECK IF TRANSFER STARTED WITH HEH. EXT. SET 


1026 

033474 

042702 

147777 



BIC 

8147777#R2 

AEXTKACT BITS 

, 
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1027 

T028" 

1029 

1030 
“*1031 

1032 

1033 
“1034 

1035 

1036 
“1037 

1038 

1039 
"1040 

1041 

1042 
104 3 

1044 

1045 
"1046 

1047 

1048 
"1049 

1030 
1051 
"1052 
1053 
lOt 4 
"1035 

1056 

1057 
“105 8 

1059 

1060 
1061 
1062 
1063 

“1064 

1065 

1066 
“1067 

1068 

1069 

"1070 

1071 

1072 
-1073 

1074 

1075 
“1076 

1077 

1078 
“1079” 

1080 

1081 

1082 

1083 


033500 005702 

"0535 02 001051 7 

033504 017703 145270 

033510 042703 147777 

033514 020203- 

033516 001306 

033520 016002 000002 

0335 24"“~G6 2702 DO 0002-- 

033530 017703 U525G 

033534 020203 

0335 36 001276“-- 

033540 000730 

033542 005002 

033544 ” 017703-”“145234“-- 

033550 020203 

033552 001270 

0335 54—016002—0000TO-— 

033560 042702 U7777 

033564 020227 030000 

033570" 001427- 

033572 062702 010000 

033576 017703 145176 

033602—042703-147777- 

033606 0202U3 

033610 001251 

033612 —042760 ""030000—0 0001C T 
033620 0503&0 000010 

033624 000676 

033626 ” 017703—145146- 

033632 042703 147777 

033636 020203 

033640 001235’- 

033642 016002 000002 

033646 000724 

033650”“ 005002- 

033652 017703 145122 

033656 042703 147777 

033662 020203- 

033664 001223 

033666 017703 145112 

033672—020203-- 

033674 001217 

033676 U127oO 000006 000010 

033704 005010-- 

033706 000137 033306 


TN27L8 

TN27M8 


TN27NI 



R2 

~W7p- 

BDCSR#R3 

8147777#R3 

“R2#R3 - - 

TN27EX 
2CR0)#R2 
ft 2 # R 2 ~ 

8GBAR#R3 
R2#R3 

“TN27EX”—-- 

TN27K 

R2 

~aDBAR#Rir-- 

R2#R3 

TN27EX 

10 C R 0)jRT2- 

ft 147777#R2 
R2#ff30Q00 

"TN27R- 

01OOQQ#R2 
BDCSRjR 3 

“01477777*3- 

R2#R3 

TN27EX 

“ft30000#TOCRO) 
R3#10CR0> 

TN27K 

“ 8 DCSR #R3- 

fl147777#R3 
R2 #R 3 
“TN27EX 
2(R0)#R2 
TN27L 
~R2 

a0CSR#R3 

0147777#R3 

“R2#*3- 

TN27EX 

90BAR#R3 

“R2#R3 - 

TN27EX 

OURTCHOjIOCRO) 

”CRO)-— 

TN270T 


IANY SET? 

IUSE DIFFERENT ROUTINE IF YES 
I IF NOT LETS CHECK THAT THEY 0I0N«T 
IEXTRACT ENOING 0CSR REG 

~TS E E~~TF“TI T~TTET--- 

lEXIT IF SOMTHING SET 
ILOAD STARTING BUSS A0DR* 

IUPDATE 

IF ETCH ACTUAL BUSS AOOR« REG 
I ARE THE EQUAL? 

~JEX I T~IF NO “ " — 

ICONTINUE IF LEGAL 
ISET UP REFERENCE WORD 
9~ 

IECUAL? 

IEXIT IF NO 

1L 0 A 0 ST A R TINODDR AGAIN --~ 

IEXTRACT BITS 
I OVER FLOW? 

■“IEXIT'IF YES 
IUPDATE EXT BIT 
IFETCH COMMANO REGISTER 

“IEXTRACT" HEM •"‘EXTST BITS- 

I BIT INCREMENT? 

IEXIT IF NO 

“i U P D A T E ~ S T A R'TTN C“P GFXTTT- 

I 

IGO ON 

"IMEM EXT”SHOUO ^TTTA¥E IMCREMENTEOT 
IEXTRACT MEN EXT BITS 
1010 IT INCREMENTED? 

"IEXIT IF YES ? - 

I ASSEMBLE REFERENCE WORD 
INOW CHECK BUSS AOOR* 

"“ISET UP REFERENCE FOR" LAST”4Dinn;- 

IFETCH COMHANDREG# 

IEXTRACT MEM EXT BITS 

“iOYERFLOW?- 

IEXIT IF NO 

INOV CHECK BUSS AOORESS 
“l OVERFLOW? 

I EXIT IF NO 

IRESTORE COMMAND IN TRANSFER BLOCK 
“IRESTORE DUSH "AOORESS ~ 

I AND EXIT 








TN30A! 


7-19 


SEEK/WRITE/OATA COMPARE TEST TN30 


THIS TEST IS A RELIABILITY TEST. 

THE DRIVE IS MADE TO SEEK IN A WORST CASE 
PATTERN AND WRITE DATA GENERATED BY A 
SOBROUTINE.PATGEN. THATCREATES A UNI QUE 
ARRAY OF DATA EACH TIME IT IS CALLED. 


RANDOM TRANSFER TEST 

............................... 


THE SECOND SECTION OH THIS TEST 
IS A WRTITE/REAO DATA COMPARE EXERCISE 
USING RANDOM DATA AND RANDOM DISK ADDRESSES. 

THE FOLLOWING IS A LIST OF THE RANDOM PARAMETERS 

T» ""SECT ORTDDRESS 

2. HEAD ADDRESS 

3. TRACK ADDRESS 

4. UNIT AOORESSCIF MORE THAN ONE" ONLINE) 

5. TRANSFER SIZE CUP TO 2 SECTORS) 

6 . DATA WORD 


M OV MAX CYL. CYL DN_l LOAD MAX IHU H C YLINDER __ 

SIC SBITO/CYLDN {AVOID ODD ENING CYLINDER NUMBER 

JSR R5jRClUEST {REQUEST 301 

MOV_C2iCNTINC_IMAKE PATTERN GENERATOR INCREMENT^ 

CLR CYLUP {CLEAR INCREASING CYLINDER COUNTER 

CLR R4 {INITIALIZE SUBTEST NUMBER 














flWRCB«RO I GET WRITE/READ BLOCK ADDRESS 

ROUSH,<RO> (MAKE DUSH MAXIMUM 

CYLDN«6<R0> (LOAD CYLINDER ADDRESS 

CYLDNjRI ILOAD CYLINOER ADDRESS FOR PATTERN BIAS 

R5»PATGEN (FORMAT DATA 

WPSECj4<R0> AGO WRITE DISK 

R5»VRC >60 WRITE READ DATA COMPARE 

ERRFLG I ANY’"ERRORS? ' " 

TN20EX > EX IT IF YES 

R* lSUBTEST NUMBER-1,2 

CYLON JDECREMENT CYLINDER ADDRESS 

R4*#2 (WRITE 2 CYLINDERS? 

TN30A+2 >00 IT AGAIN IF NO 

'R4 . isubteSt NUMBER-3 

8WRCB»R0 >GET TRANSFER BLOCK AGAIN 

<R0> (MAKE DUSH MINIMUM 

CYLUPYSCfflD (LOAD’INCREASING TRACK ADDRESS 

CYLUPjRI >USE CYLINOER ADORESS FOR PATTERN BIAS 

R5*PATGEN (FORMAT DATA 

R5»VRC >60 WRITE DISK. 

ERRFLG (ANY ERRORS? 

TN30EX (EXIT IF YES 

R* ' >SUBTEST NUMBER-4j5 " 

CYLUP (INCREMENT CYLINOER ADDRESS 

R4#S5 (HAVE WE DONE 2 WRITES? 

TN30B (WRITE ANOTHER SECTOR _ fFTRJ 

CYLON (HAVE WE DONE WHOLE DISK? 

TN30A (WRITE 4 MORE SECTIRS IF NOT 

TN30E (NOW ’60’ USE RANDOM DATA 

RS»TSTCTL (EXIT TO PROGRAM CONTROL IF NO 


(INCREASING CYLIND ER COUNTER 
TDECRTA OSINS - CYLINDER COUNTED 


THIS SECTION OF TEST 30 





0 
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I S T HE RANDOM TRANSF ER TE ST HENTJONEfi_ 
AT THE INTRODUCTION OF THE MAIN TEST 


1204 

034126 

012701 

002000 


TN30E* 

MOV 

02000.R1 

JUSR R1 TO HOLD TRANSFER COUNTER 

1205 

034132 

013737 

001234 

001254 


MOV 

CURDSKjDSKSAV 

JSAVE current disk number 

1206 

034140 

0127U0 

035520 


TN30F* 

MOV 

CWRCB^RO 

iPOINT RO TO TRANSFER BLOCK ADDRESS 

1207 

034144 

004537 

015524 



JSR 

R5.RANBUF 

jfomat output buff with random data 

1208 

034150 

004537 

016130 



JSR 

R5.RANBLK 

iSET UP TRANSFER WITH RANDOM DISK ADDRESS 

1209 

034154 

004537 

035356 



JSR 

R5 ,WRC 

JGO WRTIE/READ AND CHECK DATA 

121 0 

034160 

013737 

001254 

001234 


MOV 

dsksav,curdsk 

IRES TOR CURRENT UNIT 

121 1 

034166 

005737 

001322 



TST 

errflg 

J ERRORS? 

1212 

034172 

001351 




BNE 

TN30EX 

IEXIT IF YES 

1213 

034174 

005301 




DEC 

R1 

;DECREMET TRANSFER COUNT 

121 4 

034176 

'001360 




BN E 

TN30F 

;OONE 1000 TRANSFERS? 

121 5 

034200 

000137 

03411o 



JMP 

TN 30 EX 

IEXIT IF DONE 

1216 








IGO ON IF NO 
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1255 

T256 — : 

1257 

1258 

”12 5 9- 1 - 

1260 

1261 

1262- - - 

1263 

126A 

"1265 -“— —- 

1266 

1267 

“1268 ---*-- 

1269 

1270 

1271 ----— 

1272 
1273 

127*- 

1275 

1276 

-1277- 

1278 

1279 

~1230- 

1261 

1262 

1283 - 

1284 

1285 

1266 -- 

1287 

1288 

-1269-- 

1290 

1291 

“1292- 

1293 

1294 

-1295- 

1296 034204 012701 044312 

1297 034210 004537 004276 

-1298-034214—005004- 

1299 034216 004537 016736 

1300 034222 063701 QU105Q 

-1301 034226—063701—001050" 

1302 034232 004537 016736 

1303 034236 005237 001136 

"1304 034242—012700—023602" 

1305 034246 013710 001136 

1306 034252 053720 001140 

"1307 034256—012720—044312“ 

1308 034262 005720 

1309 034264 013710 001142 

"1310 034270“ 012702“ 001136“ 

1311 034274 012701 044312 


DISK DATA TEST 


THIS TEST WRITES OVER THEEHTIRE DI SK SURFACE 
COMPARING IT WITH THE ORIGINAL DATA WRITTEN 

A TIME THROUGH ALL THE^SUR F A C ES^BEFORE^ll H E * C Y L I N OER ^^ 

REGISTER IS I NC REHE NTED*___ 

THE OATA PATTERN USED IS A ROTATING TEST PATTERN WITH 
THE EXCEPTION THAT THE FIRST THREE WORDS OF EVERT SECTOR 
CONTAINS-THEABSOLUTE'DISr-ADORESS.-- 


WRITE PROGRAM 

i SECTORS AT^A TiHEt^IF AN ERROR IS DETECTED C^SEC#CURHoT 
AND CURCYL INDICATE THE DISK AODRESS AT WHICH THE FAILURE 
fOtCUftREDi--:- 


TN31S MOV »0DBUF*R1 IPOINT R1 TO OUTPUT OATA 8 UF ORIGIN 

JSR R5 jRQUEST IREOUEST 211 

-CUR-R4--- ~"TR E S ET~~S"OB T E 5T~C 0UNT“- ~~ 

JSR R5 ^FORMAT iFORMAT OUTPUT OATA BUFFER 

AOH P0SWP#R1 1 GET TWO SECTOR OUTPUT ADDRESS 

-—AOD-POSWPjRI ~~J " —— — — 

JSR R5*F0RMAT IFORMAT OUTPUT BUFFER FOR SECTOR 2 

INC CURSEC fSTART WITH ABS SECTOR 1 

T31WLPt MOV “ SVRTblK/RU TG6 T WRITE BLOCK ORIGIN ADDRESS 

MOV CURScC j(RO> iFORMAT OUSH VALUE 

BIS CURHOjCRO)^ lOR IN HED FIELD 

MOV flODBUFiCROT* IPOINT DBAR TO OUTPUT" DATA BUFFER 

TST CRO>+ IPOINT RO TO CYL1NDERR ENTRY IN CONTROL BLOCK 

MOV CURCYL# <RQ> ILOAO OISK ADDRESS VALUE 

MOV flCURSECi R2~~“ iPUT ABS OISK ADR IN FIRST THREE BUFFER 

MOV SODBUFjRI IGET OUTPUT BUFFER AOORESS 
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1312 

034300 

012221 




HOV 

<R2)+,(R1J* 

1 WORDS 

1313 

034302 

012221 




HOY 

LR2)(R1)♦ 

1 

1314 

034304 

011211 




HOV 

(R2)» CR1 ) 

ISAVE CURRENT OISK ADORESS VALUES 

131 5 

034306 

012701 

044312 



KQV 

SODBUFjR 1 

JPOINT R1 TO OUTPUT BUFFER 

1316 

03 4312 

063701 

001050 



ADD 

POSWPjRI 

J INCREASE TO SECOND BUFFER OUTPUT 

131 7 

034316 

063701 

001050 



ADD 

POSWPjRI 


131 8 

034322 

013740 

001046 



HOV 

WPSECj-CRO) 

1 SET WORD COUNT FOR ONE SECTOR 

131 9 

034326 

004557 

022436 



JSR 

R5 jENDPAR 

JCOMPUTE DISK AOORESS FOR SECOND SECTOR 

1320 

034332 

013721 

001162 



HOV 

ENOSEC*(R1>♦ 

JPUT ABSOLUTE DISK AOORESS IN SECOND BUFFER 

1321 

034336 

013721 

001164 



HOV 

ENDHDj(RI)* 

i 

1322 

034342 

013721 

001166 



HOV 

EN0CYL»(R1 ) + 

1 

1323 

034346 

013710 

001046 



HOV 

WPSECj(RO) 

J SET WORD COUNT FOR 2 SECTORS 

1324 

034352 

006320 




ASL 

(R 0 ) ♦ 

I 

1325 

034354 

004537 

035000 



JSR 

RSjPSKTST 

l REDUCE WORD COUNT BY 316 IF LAST 

1326 








JWRITE OPERATION ON OISK 

1327 

034360 

012700 

023602 



HOV 

IJURTBLKjRQ 

JPOINT RO TO WRITE BLOCK ORIGIN 

1328 

034364 

004537 

022700 



JSR 

R5 jDXFER 

IPERFORM TWO SECTOR WRITE ON DISK 

1329 

034370 

005737 

001322 



TST 

ERRFLG 

1 ANY ERRORS? 

1330 

034374 

001144 




BNE 

T31EX 

JEXIT if yes 

1331 

034376 

005737 

001144 



TST 

DK END 

• 1A RE WE DONE WRITING? 

1332 

034402 

G01G12 




BNE 

RD 

^CONTINUE WITH NEXT 2 SECTORS IF NOT 

1333 

034404 

013757 

001162 

001136 


MOV 

ENDS ECjC UR SE C 

IUPDATE CURRENT SECTOR 

1334 

034412 

013737 

001166 

001142 


MOV 

ENDCYLjCURCYL 

JAND CYLINDER 

1335 

034420 

013737 

001164 

001140 


MOV 

ENDHDjCURHD 

1 AND HEAD 

1336 

034426 

000705 




BR 

T31WLP 

J GO WRITE AGAIN 

1337 

1338 

1339 






J 

I 



1 340 






I 

READ AND COMPARE PROGRAM 

1341 

1342 






i 



1343 






i 

THIS PROGRAM 

READS THE COMPLETE OISK SURFACE AND 

1344 

1345 






) 

J 

COMPARES THE 

DATA RECEIVED WITH THEREFERENCE DATA# 

1346 

0344300052504 



RD: 

INC 

R 4 

} SUBTEST+1 

1347 

034432 

012737 

000001 

001136 


MOV 

BIjCURSEC 

>RE INITIALIZE DISK ADORESS PARAMETERS 

1348 

034440 

005037 

001140 



CLR 

CURHD 

1 

1349 

0344 44” 005037 

“001144 



CLR 

DKENO 

I CL EAR END OF DISK FLAG 

1350 

034450 

005057 

001142 



CLR 

CURCYL 

1 

1351 

034454 

012701 

044312 


T31RLP JHOV 

SODBuFjRI 

JGET input buffer origin 

135 2 

034460 

012700 

001136 



MOV 

SCURSECjRO 

}GETC UR RENT SECTOR ADDRESS 

1353 

03 44 64 

012021 




MOV 

CRO ) *► j (R1 >♦ 

JPUT ABS OISK ADORESS IN BUFFER 

1354 

034466 

G12021 




MOV 

CR0)+j<R1>+ 

l 

1355 

034470 

011011 




MOV 

(R0>jCRI) 

i 

1356 

034472 

G12700 

023614 



MOV 

CRDBLKjRG 

JPOINT RO TO READ BLOCK ORIGIN 

1357 

034476 

013710 

001136 



MOV 

CURSECj(RO> 

JFORMAT dush woro 

135 8 

034502 

053720 

001140 



BIS 

CURHDj(RQ>+ 

IOR IN HEAD FIELD 

1359 

034506 

U13701 

001234 



MOV 

CURDSKjRI 

1GET CURRENT DISK 

1360 

0345 12 

0063O1 




ASL 

R1 

JMAKE VALID INDEX 

"1361 

034514 

016120 

001200“ 



MOV 

IBFTBL(R1>j<R0)*JL0A0 INPUT BUFFER AREA 

1362 

034520 

01372U 

001046 



MOV 

WPSECj(RO)* 

1SPECIFY ONE SECTOR READ 

1363 

034524 

013710 

001142 



MOV 

CURCYLj(RO) 

JSET DISK CYLINDER 

“1 3o4 

034530 

"005740 




TST 

-CRO) 

JPOINT RO TO WORD COUNT CB ENTRY 

1365 

034552 

004537 

022436 



JSR 

R5.ENDPAR 

1 COMPUTE ENDING DISK ADDRESS 

1366 

034536 

012700 

GU1162 



MOV 

BENDSEC j RU 

JGET CURRENT SECTOR ADDRESS 

' 1367 

034542 

012701 

044312 



MOV 

flODB OFjR1 

JPOINT R1 TO BUFFER AREA 

1368 

034546 

063701 

001050 



ADD 

POSWPjRI 

1 AOJUS FOR SECOND SECTOR 
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1369 034S52 063701 001050 AOO 

"1370 034556 012021 MOV 

1371 034560 012021 MOV 

1372 034562 011011 MOV 

137 3 034 5 64~~ 012 7 00 023620 MO V 

1374 034570 013710 001046 MOV 

1375 034574 006320 ASL 

1376 034576 004537 035000 “ JSR 

1377 034602 012700 023614 MOV 

1378 034606 004537 022700 JSR 

1379 034612“ 005737' 001322- " “TST 

1380 034616 0C1033 BNE 

1361 034620 013700 0U1O5O MOV 

15*2 034 624 063700 001050 ADD" 

1363 034630 005737 001144 1ST 

1384 034634 001402 BEO 

1385 034636—163700“ 001050-SUB 

1386 .034642 004537 017106 JSR 

13«7 034646 005737 001322 TST 

1388 034652““ 001015 " ---BNP 

1389 034654 005737 001144 TST 

1390 034660 001012 BNE 

1391 034662 “013737 001162—TOTT36-MOV 

1392 034670 013737 001164 001140 MOV 

13v3 034676 013737 001166 001142 MOV 

1394 034704”" 000663 BR~ 

13V5 034706 0J4537 0U3342 T31EX* JSR 

1396 I 

1397 j — 

1398 l 

1399 $ 

1400 ----j- 

1401 # 

1402 I 

1403 -1- 

1404 j 

1405 034712 010046 AORSAV * MOV 

T406 0347T4—01OT45-MOT 

1407 034716 012700 034772 MOV 

1408 034722 012701 001136 MOV 

1409 034726~012120---MOT 

1410 03473U 012120 MOV 

1411 034732 012120 MCV 

1412 034734— 012601-——--MOT 

1413 034736 012600 MOV 

1414 034740 000205 RTS 


“1415 

1416 

1417 
“1418 

1419 

1420 
“1421 

1422 

1423 

1424 

1425 


P0SVP»R1 

(Rd)+*CR1)+ IPUT DISK AORRESS IN BUFFER 
<R0>+#CR1>+ I 

CR0),<R1> I 

UR DB'L'K♦ 4# R 0 IP0INT R0 TO WORD COUNT CB ENTRY 

WPSEC#<RO) JSET UP FOR TWO SECTOR READ 

CRO)♦ I 

"RSjDSKTSI 1 REDUCE WORD COUNT BY 316 

ARQBLkjRG 1CET READ BLOCK ADDRESS 

RSjDXFER IINITIATE TWO SECTOR READ 

ERRFLG IANY ERRORS? 

T31EX 1EXIT IF YES 


PO$yp*RO ILOAD WORD COUNT INTO RO FOR COHPARE 

POSfe*P*R0 1 

OKENO lEND OF DISK FLAG SET? 

•♦6 JCONTINUE if no 


”POSWP#RO 

R5#0ATCMP 

ERRFLG 

"I31EX 

OKENO 

T31EX 


"lSUBTRACT QNl” 

!GO COMPARE DATA 
IERROR FLAG SET? 


JEXIT IF SET 
IARE WE DONE READING? 

JKEAO 2 HGRE SECTORS IF NOT DONE 

ENDSEC,C0T5Et JUPDATE DISK ADDRESSES 


ENDHDjCURHD l 

ENDCYL#CURCYL I 

T 31R LP 1REPEA T R E AO OPENATION 

R5jTSTCTL IGO ON TO NEXT TEST 


* OISK ADDRESS SAVE SUBROUTINE 


THIS SUBROUTINE SAVES THE CURRENT SECTORjHEAD AND 
CYLINOER VALUES AT A TEMPORARY 
"BUFFER jTMPAORa 

iUj-CSP) ISAVE ROjRI 

R1V-CSP) 

8TMPA0RjRO 
8CURSECjR1 
<R1>**<RQJT 
CR1)♦# CR0>* 

C R1 > ♦ j ( R 0 X ♦ 

CSP)*#R1 
CSP)♦jRO 
R5 


IGET TEMPORARY 8UF AODRESS 
I GET CURRENT SECTOR AODRESS 
ISAVE C UR RENTES ECt OR 
ISAVE CURRENT HEAD 
ISAVE CURRENT CYLINDER 
IRESTORE R1#R0 
! 

IRETURN 


dTSK~ 4 D 0 SESSnrEST*CTE“SUBiRjWn^ 


HEAD# AND^CYLINDER^VALUE % CO NT AIN E0°IN E T HP A OR I ^ * 
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MOV 

ROj-CSP) 

JSAVE ROjRI 


MOV 

MOV 

MOV 

R1#-<SP> 

CTMPADR #R0 
CCURSECjRI 

1 

J 6ET TEMPORARY BUF ADDRESS 

J GET CURRENT SECTOR ADDRESS 


MOV 

MOV 

MOV 

<R0)*><R1>* 
(RQ)(R1)♦ 
(RQ)jCRI) 

(RESTORE CURRENT SECTOR 

IRESTORU CURRENT HEAD 
(RESTORE CURRENT CYLINDER 


MOV 

MOV 

RTS 

<SP)+,R1 
<SP >+*R0 

R5 

1 RESTORE RIjRQ 

I 

JRETURN 


J 

i 

• WORD 

0 

ICURRENT SECTOR BUFFER 


• WORD 

• WORD 
J 

0 

0 

(CURRENT HEAD 
(CURRENT CYLINDER 


l 

J 

1 

DISK END TEST 

SUBROUTINE 


j 

( THIS SUBROUTINE DETERMINES WETHER THE 

I PHYSICAL END OF DISK MEDIUM WILL BE REACHED 

J IF 

1 

1 

THE OPERATIONW I TH 

CURRENT WORD COUNT IS RUN 


( IF THE OPERATION EXCEEDS DISK CAPACITY THE WORD 
( COUNT IS REDUCED BY 316 WORDS OR ON SECTOR 
( 

J 

1 AT 

I IN 

ENTRY RO POINTS TO THE DISK CYLINDER ADDRESS 

THE OPERATION CONTROL BLOCK. 


; 

j 

j 




CMP 

JSR 

TST 

-(RO)jRO 

R5 * FNOPAR 

OKEND 

(POINT RO TO THE WORD COUNT REGISTER 
(COMPUTE ENDING ADDRESS PARAMETERS 
(DID WE REACH END OF DISK? 


BEO 

SUB 

RTS 

• ■♦•6 

WPSECj(RO) 

R 5 

JEXIT IF NO 

1 REDUCE WORD COUNT BY ONE SECTOR 

JRETURN 


J 

I 

J 

J 

l 

TEMPORARY PATCH AREA 



i 


•WORD 0 
• =« + 200 » 


j 


ERROR 


IMAGE BLOCK 
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.WORD 0 
.WORD'D 

• WORD 0 

• WORD 0 
•WORD D' 
•WORD 0 
•WORO 0 

• WOROTT 
•WORO 0 


THIS BLOCK CONTAINS THE CONTENTS OF ALL OF THE 
Disk CONTROLLER RECIStERS AT THE TINE ANY ErRoR IS 
DETECTED* ERROR INFORMATION IS PLACED IN THE BLOCK 
BY THE DXFER SUBROUTINE* 


JCONIKOL ASTATUS REGISTER IHA6E 

T S EC T OR ; 0 NTTThEaDR EG rSTtlf- 

J8US ADDRESS REGISTER 
I WORD COUNT REGISTER 

T C YLIN DER D DR ES S ' R EG I STER- 

iDISK STATUS REGISTER 
IOISK ERROR REGISTER 

TECC 6IT REC1STER- 

1ECC PATTERN REGISTER 


R EADjWRITE AND CHECK SU BROUTINE_ 

THIS SUBROUTINE WRITES THE SPECIFIED DATA BLOCK 
ONTO THE SPECIFIED DEVICE AT THE SP ECIFIEO ADORE SS *_ 

ANO COMPARES THE DATA READ WITH THE ORIGINAL OATA WRITTEN, 

-CAtCTNCT'EOOENCE*-- 


_ JSR RVf WRC_ 

AT THE TINE OF THE CALL RO MUST CONTAIN THE ORIGIN AOORESS 
OF THE CONTROL BLOCK DEFINING THE PARAMETERS OF THE 
OPERATIONS TO BE" PERFORHEU;- 


RE QUIRED CONTROL BLOCK FORMAT IS AS FOLLOWS» _ 

ENTRY 1 -DESIRED OUSH IMAGE 

ENTRY 2 » BLANK (USED BY WRC FOR OCAR IMAGE) 

-EN TRT~3~« DE SIR ED' DV DC N T~1HADE- 

ENTRY A - DESIRED DCYL IMAGE 

ENTRY 5 - BLANK (USEO BY WRC FOR DCSR CNO IMAGE) 

-IRETURN' PARAMETERS*-•-'- 

1.NORMAL RETURN IS WITH GENERAL ERROR FLAG RESET* 
2.IF AN ERROR IS DETECTED OURING ANY OPERATION 
TOHTROL" IS *TR ANSFERRED TO 'USER " WITH”THE — ERROWFLAfi "SET* — 
IN THIS CASE ERROR INFORMATION IS CONTAINED IN THE 
OXFER OR DATCMP ERROR FLAGS AS APPROPRIATE* 


MOV ROj-(SP) ISAVE REGISTERS 

MOW-R1 ,-CSP>-1--—- 

MOV R4*-;SP> I 

MOV R5*-<SP) I 

M 0 V-OODB UF* 21RTJ)-FPDT1fTT)^R'TO'Tn*TFuT^TTA — SW- 

MOV 0WRTCM0*8* <RO) ISET UP OCSR FOR WRITE CMD 

CLR WRTFRR IRESET WRITE ERROR FLAG 

JSR-R5.DXF ER-1P ER F OR M'SPECIFIED — WRTTE~Ol r E RaTT&N 

TST ERRFLG JANY ERRORS? 
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n 

9 


6 

1540 035416 

001403 




BEG 


•♦8. JCONTINUE IF NO 

rr 

1541 035420 

005237 

001174 



INC 


WRTERR J SET WRITE ERROR FLAG IF YES 

&\Z 

1542 035424 

000430 




BR 


WRCEX iEXII 

(1 

1543 035426 

013701 

001234 



MOV 


CURDSK.R1 J GET CURRENT DISK NUMBER 

1 4 

1 544 035432 

006301 




ASL 


R1 JHAKE VALID INDEX VALUE 


1545 035434 

016160 

001200 

000002 


MG V 


IBFTBL<R1.)»2CR0)JP0INT dcar to appropriate input buf 

p 

1546 035442 

012760 

000004 

000010 

• 

MOV 


8RDCMD.8.(R0> ISET UP DCSR FOR READ COMMAND 

1 7 

1547 035450 

005037 

001172 



CLR 


ROERR (RESET READ ERROR FLAG 


1548 035454 

004537 

022700 



JSR 


R5.0XFER JPERFQRM DESIRED READ OPERATION 

1 0 

1549 035460 

005737 

001322 



TST 


ERRFLG (ANY ERRORS? 

! in 

1550 035464 

00UO3 




BEO 


.+8. JCONTIUE IF NO 

0‘" 

1551 035466 

005237 

001172 



INC 


RDERR J SET READ ERROR FLAG IF YES 

lt2 

1552 035472 

000405 




BR 


VRCFX JEXIT 

l77 

1553 035474 

016000 

000004 



MOV 


4(RO).RO 1 GET SPECIFIED WORD COUNT IN RO 


1554 035500 

0054 U0 




NEC 


RO IFORM POSITIVE NUMBER 


1555 035502 

004537 

017106 



JSR 


R5.DATCMP (COMPARE READ AND WRITTEN DATA 

n-. 

1556 035-06 

012605 



WRCEX l 

MOV 


(SP)+ jR 5 (RES TORE REGISTERS 


1557 035510 

012604 




MOV 


(SP ) ♦ jR 4 ; 

iiej 

1558 035512 

012601 




MOV 


C SP)+jR1 j 

E 

1559 035514 

012600 




MOV 


(SP)+jRO j 


1560 035516 

000205 




RTS 


R5 JRETURN 


1561 





l 




1562 





i 



D : 

1563 





l 



i 2 4 

1564 





l 


READ WRITE CONTROL BLOCK 

[7> 

1565 





l 




1566 





i 


THIS CONTROL BLOCK IS USED FOR ALL OPERATIONS 

i?? 

1567 





(INVOLVING THE WRC SUBROUTINE. 


1568 





J 



3 <“A 15 69 





1 



R 1570 035520 

000000 



URCBt 

• WORD 

0 

JOUSH IMAGE 

r 

[3' 

1571 035522 

000000 




• WORD 

0 

1BLANK (DBAR IMAGE) 

to- 

1572 035524 

000000 




• WORD 

0 

IDWDCNT IMAGE 

1 3:1 

1573 035526 

0000GQ 




• WORD 

0 

1DCYL IMAGE 


1574 035530 

000000 




.WORD 

0 

(BLANK (DC SR IMAGE) 

hr 

1575 





1 



i '<(' 

1576 





1 



! .v 

1577 





J 


’ 

BP 1578 





l 




1579 





l 



idO 

i 1580 





l 



B- 

1581 





% 



17; 

1582 





l 



‘,4 

1583 





t 




1584 





i 



r~: 

c 

1585 





l 




i 1586 





J 



B! 4? 

j 1587 





s 


0 

t 

1588 





l 



te 

1589 





1 



| V 

1590 





1 



r* 

1 1591 





1 




1592 





J 



^ - 

1553 





i 




1594 





l 




1595 





; 


• 

0Z 

1 1596 





) 
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1 $97 
1598" 

1599 

1600 
1601 “ 
1602 
1603 
1604 ’ 

1605 

1606 
icor 
1608 

1609 

1610 
1611 
1612 
lc13 

1614 

1615 

1616 

1617 

1618 

1619 

1620 
1621 
1622 

1623 

1624 

1625 

1626 
1 o27 
1628 
1629 


1630 

163T 


READ AMD COMPARE TEST 


1632 


1633 

1634 

1635 


1 636 

1637 

1638 

1639 

1640 



1653 


THIS PROGRAM READS THE COMPLETE DISK SURFACE AND COMPARES 

i " DA TA REFETVED~W mnFEF ERlNC'E DXTA'i--- - ~ 

BEFROE ENTERING THIS TEST IT IS ASSUMED THAT THE 
ENTIRE DISK AREA HAS BEEN WRITTEN OVEN BY TEST 25* 

TEST~32~I S~FS$ENTTALirY~THE’REAl)~PORf I ON~QF~~ TEST~25 “ 

MODIFIED JO INCLUDE A DATA ERROR COUNTER FOR USE AS 
RELIABILITY TEST.SEETING SWITCH 7 OF THE 


~Sk ITCH RE GISTER UPON" £N TER TNG THE“ P R0GR~AM~"TNHT8 ITS 
PROGRAM HALT WHEN A DTAT ERROR IS DETECTED*LOCATION 
ERRCNT IS INCREMENTED EACH TIME AN ERROR IS FOUND* 
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1654 

1655' 

1656 

1657 

1658 

1659 

1660 
1661 
1662 

1663 

1664 

1665 


1666 

035532 

005004 


TM32» CLR 

R4 

1 SUBTEST NUMBER=0 

1667 

035534 

004537 

004276 

JSR 

R5jR QUEST 

IREQUEST 211 

1 608 

035540 

005037 

001132 

CLR 

SGFTRY 

J CLEAR SECTOR REREAD IF SET 

1669 

035544 

005237 

001136 

INC 

CURSEC 

1 SET CURRENT SECTOR TO OFFSET 

1 o70 

035550 

012701 

044312 

HOV 

HODBUF;R1 

IGET OUT PUT AREA ADDRESS 

1671 

035554 

004537 

016736 

JSR 

R 5 jFORMA T 

l 

167 2 

035560 

063701 

001050 

ADO 

P0SWP>R1 

I GET SECOND OUTPUT AREA ADDRESS 

1673 

035564 

063701 

001050 

ADD 

POSWP^RI 

J 

1674 

035570 

004537 

016736 

JSR 

R5>F0RMAT 

1 FORM AT BUFFERS 

1675 

035574 

012701 

044312 

TN32LP * MOV 

80 DB UF* R 1 

{GET OUTPUT AREA ADDRESS AGAIN 

1676 

035600 

012700 

001136 

MOY 

8C UR SEC * RO 

»GET CURRENT SECTOR ADDRESS 

1677 

035604 

012021 


MOV 

(RO)*,(R1>* 

{PUT ABS DISK ADDRESS IN BUFFER 

1678 

035606 

012021 


MOV 

CRQ)+jCR1>* 

l 

1679 

035610 

011011 


MOV 

(RO)jCRI> 

J 

168 0 

035612 

012700 

023614 

MOV 

BRDBLKjRQ 

{POINT RO TO REAO BLOCK ORIGIN 

1661 

035616 

U13710 

001136 

MOV 

CURSEC>(RO) 

1 

1682 

035622 

053720 

001140 

eis 

CURHD,(RO)+ 

{FORMAT DUSH UORO 

1653 

035626 

013701 

001234 

MOV 

CURDSK#R1 

{G^T CURRENT DISK 

1 08 4 

035632 

006301 


ASL 

R1 

1MAKE VALID INDEX 

1685 

035634 

016120 

0u12Q0 

MOV 

IBFTBLCR1)* 

(R0)+{LOAO INPUT AREA 

1686 

035640 

013720 

001046 

MOV 

WPSECjCRJ)* 

JSPECIFY ONE SECTOR READ 

1667 

03 c 644 

013710 

001142 

MOV 

CURCYL#(R0) 

{SET DISK CYLINDE 

1 60 8 

035650 

005740 


TST 

-(RO) 

jPOINT RO TO WORD COUNT ENTRY 

16tt9 

035652 

004537 

022436 

JSR 

R 5 j ENDPA R 

1 COMPUTE ENDING DISK ADDRESS 

loVO 

035656 

012700 

001162 

MOV 

8 ENDSEC * RO 

l 

T 691 

035662 

012701 

0*»431 2 

MOV 

BODBUFjRI “ 

{POINT R1 TO BUFFER AREA 

1692 

035666 

063701 

001050 

ADD 

P0SVP,R1 

J ADJUST FOR SECOND SECTOR 

1693 

035672 

063701 

001050 

ADD 

POSWPjRI 

! 

1694 

035676 

012021“ 


MOV 

<R0)+j(R1>4 

1 PUT DISK ADDRESS IN BUFFER 

1695 

035700 

012021 


MOV 

(R0)+*(R1>+ 

) 

1696 

035702 

011011 


MOV 

(RO)j(R1) 

) 

1657 

035704 

012700 ‘ 

U23620 

MOV 

8RDBLK+4jRO 

{POINT RO TO WORD COUNT ENTRY 

1698 

035710 

013710 

001046 

MOV 

WPSFCj(RU) 

JSET UP FOR TWO SECTOR REAO 

1699 

035714 

006320 


ASL 

( RO ) ♦ 

{ 

“1700 

035716 “ 

004 537 “ 

035000 

JSR 

RSjDSKTST 

JREDUCE WORD COUNT BY ONE SECTOR If APPLICABLE 

1701 

035722 

012700 

023614 

MOV 

BRDBLKtRO 

JGET READ BLOCK ADDRESS 

1702 

035726 

004537 

022700 

JSR 

R5 jOXFER 

IGO READ TWO SECTORS 

1 70 3 

035732 

“005737 

001132 

TST 

SOFTRY “ 

JSKIP THIS SECTOR? 

1704 

035736 

001405 


BEQ 

TN32 A 

1 NO GO ON 

1705 

035740 

005037 

001132 

CLR 

SOFTRY 

1CLFAR RETRY FLAG 

1706 

035744 

005237 

O01312 

INC 

SKIPER 

JINCREMENT SKIP CN ERROR FLAG 

1707 

035750 

000431 


BR 

UPD 

IREAD NEXT CONSECUTIVE SECTOR 

1 708 

035752 

005737 

001322 

TN32A * TST 

ERRFLG 

JERRORS? 

" 1709 

035756“ 

001040 ■" 


BNE 

TN32EX 

{EXIT IF YES 

1710 

035760 

005204 


INC 

R4 

! SUB TEST NUMBER-KREAO OK) 
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1711 035762 013700 001050 




liTiiliKfl 


035772 005737 00114* 

035776 001*02 

036000—163700—001050- 

03600* 004537 017106 

036010 005737 001332 

03601*—001267'- 

036016 005737 001322 

036022 001016 

036024~005004-- 

036026 005737 0011*4 

036032 001012 

03603*—013737—00T162—001T36 - 
036042 013737 00116* 0011*0 

036050 013737 001166 0011*2 

036056—000646- 

036060 004537 0033*2 


MOV 
MOV 
g R 

TN32EXi JSR 


POSVPtRO ILOAD WORD COUNT 


I 

OKEN0 iEND OF OISK FLAG SETT 

• ♦6 ICONTINUE IF NO 

“p os ifP7Ro-rREOucrcOMPARrTowrn 

R 5 # 0 ATCMP 160 COMPARE DATA 

RTRTIN 1 ARE UE IN RETRV MODE? 

TN 32 LP AYES' REREAD tH E~SANE ~ 5 I 

ERRFL 6 IANY ERRORS? 

TN32EX 1EXIT IF YES 

R * 1R EINITI ATI ZE~S USTESTTi 

DKENO IENO OF OISK? 

TN 32 EX _IEXIT IF YES 

‘ENDSECTCURSEE iUPDATE'QISK ADDRESSES - 

ENOHOjCURHO l 

ENOCYLjCURCYL J 

TN 32 LP-IREPEAT READnSEffOENDr - 

R 5 .TSTCTL IEXIT TO TEST CONTROL 




« _ THIS SUB ROUTINE FORMATS THE O UTPUT DATA FOR 

I DECREASIN6 NEGATIVE COUNT OEPENDING ON THE 
I STATE OF CNTFLG. 

~l-THE BASE FROM~WHICH" THE~COUNT~PROGRES'SEE — T5 

I OETERMINEOB BY THE CONTENTS OF R1 AT THE TIME OF 
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J768 

1769 

1770 


ENTRY#THE INCREHENTAL VALUE BETWEEN SUCCESSIVE 


LOCATIONS IS DETERMINED BY CNTINC.IF CNTINC 
IS EQUAL TO 0 THE COUNT IS INCREASING jWHILEIT 


1771 




l WILL 

BE DECREASING 

IF CNTINC IS EQUAL TO 

f 772 




1 1 • 



1773 




1 

THE CONTENTS 

OF THE PASS COONTER IS ALSO AOOEO 

1774 




1 TO THE INITIAL VALUE IN R1 TO CHANGE ALL OF THE 

177 5 




1 DATA 

PATTERNS. 

J 

1776 




I 



17 77 




l 



177 8 




1 



1779 




J 



1780 




I 



1 781 




J 



1762 




I 



1783 

036064 

010046 


PATGEN* MOV 

ROj-(SP) 

1SAVE REGISTERS ROjRIjRZ 

1784 

036066 

010146 


MOV 

R1>-tSP) 

J 

1785 

036070 

010246 


MOV 

R2j”(SP) 

I 

1786 

036072 

063701 

001236 

ADD 

PA SCNT*R1 

ICHANGE DATA PATTERN BIAS 

1 787 

036076 

005737 

03614(5 

TST 

CNTFLG 

»IS PATTERN NEGATIVE 

1 788 

036102 

001401 


BEO 

• + 4 

i 

1789 

036104 

0054 01 


NEG 

R1 

JCOMPLEMENT BASE VALUE IF NO 

1790 

036106 

012700 

044312 

MOV 

CODBUFjRO 

J GET OUTPUT BUFFER ORIGIN ADDRESS 

1791 

036112 

012702 

001000 

MOV 

0512.jR2 

JESTABLISH LOOP COUNT 

1792 

036116 

010120 


MOV 

R1 ,<R0> + 

jformat odbof location 

1 79 3 

03612 0 

063701 

036142 

ADD 

CNTINCjRI 

JCOMPUTE NEXT DATA WORD 

1794 

036124 

005 3u2 


DEC 

R2 

1 DECREMENT LOOP COUNTER 

1795 

036126 

100373 


BPL 

• -8 • 

JREPEAT IF NOT DONE 

1796 

036130 

012602 


MOV 

CSP )+jR2 

JRESTORE REGISTERS 

1797 

036132 

012601 


MOV 

(SP)+jR1 

J 

1798 

036134 

012600 


MOV 

( SP ) +»R0 

I 

"1799 

036136 

000205 


RTS 

R5 

1 

1800 






lEXIT TO CALLING PROGRAM 

1601 




1 



1802 

03 6140 

000000" 


CNTFLGt .WOROT 



1803 

036142 

000001 


CNTINC t •WORD 1 

I 



1 aQ4 

1805 

1806 
1807 
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TEST 33 


MULTIPLE CPU EXERCISE 


THIS TEST IS AN EXERCISE FOR PHOENIX 211 


SVSTEHS THAT ARE OPERATING KITH THE MULTIPLE CPU 
OPTION.THIS IS THE ONLY 211 DIAGNOSTIC TEST THAT 
WILL ALLOW MORE THAN ONE CPU TO BE REQUESTING THE 
211•THE FORMAT OF THE THE TEST IS AS FOLLOWS! 

1* THE FORMATTER IS REQUESTED*IF THIS CPU 

has access before the reouest~t$ made then 

AN ERROR IS LOGGED* 


036144 012737 001750 001272 

036152 004537 015564 

"036155—004537 Q15524""- 

036162 005737 U01076 

036166 001412 

0361 70—004537—036244- 

036174 005737 001322 

036200 001003 

036202—005337 - 001272- 

036206 001361 

036210 004537 003342 


TN33i NOV 
*2» JSR 

-JfSTT 

TST 

BEO 


TST 

BNE 

"S3T-DEC" 

BNE 

TN33EXI JSR 


"2. a write/read ahI) data cwpare~TiWtin£~Ts 

STARTED AND NORMAL SUBROUTINES ARE USED 
_TO DRIVE THIS SEQUENCE*_ •• _ 

3* IF STEP 02 IS SUCESSFUL THE PROGRAM RELEASES 
FORMATTER AND IF ANOTHER CPU HAS A 

request set then' iT" sho'ul o” r'ecETve "access* ; 

4. A COUNTER OF 1000* TRANSFERS IS DECREMENTED AND 

IF mot done Steps 1 thru 3 are repeaTeo* ' 

I. »<•« THIS TEST CAN BE RUN IF A CONTROLLER OOES NOT 

-have a multiple-t:po setup*steps~1"and"3- 

ARE OMITTED* 

"THE" DISK" ADDRESS" &ND THE" 04TT"~PATTERN~jnt£"'REAND~0'M* - 

THE UNITS USEO ARE ANY AND ALL THAT ARE ON LINE 
"AN0 READY• (CHOSEN"R AN00 MLT"~AL S®"5 
B1000..LFCNT (SET TRANSFER COUNT TO 1000* 

R5«RAND0M : IGENERATE RANDOM NUMBER 

RSjRANBUF /FORMAT DATA BUFFER 

MULCPU IMULTIPLE CPU OPTION? 

44 JUSE NORMAL DATA TRANSFER IF YES 

R5>RE0UST /REQUEST AND GO 

ERRFLG TERRORS? 

TN33EX TEXIT IF ERROR 

"LPCNT {DECREMENT LOOP COUNT 

S2 {CONTINUE IF NOT DONE 

R5.TSTCTL lEXIT 



036214 012700 035520 


..J " 

*4« MOV SWRCBrRO I 
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JSR 

R5.RANBLK 

ISET UP DISK AODRESSES 

JSR 

R5*VRC 

>GO WRITE/READ 

TST 

ERRFLG 

> ERROR? 

BEO 

$3 

1 CONTINUE IF NO 

MOV 

BR 

0TCNT.R4 

TN33EX 

iFOCRE DXFER SUBCOUNT NUMBER 

1 AND EXIT 


CONTROLLER REQUEST ROUTINE 


THIS ROUTINE REOUESTS ACCESS TO THE 
211 CONTROLLER AND WHEN COMMAND IS RECEIVED# 
ISSUES A WRITE ANO READ SEQUENCE*THESE COMMANDS 
ARE ALL INTERRUPT ORIVENAND ERRORS ARE 
CHECKED. 


MOV 

RO*-(SP ) 

1 SAVE RO 


CLR 

R4 

IRESET SUBTEST COUNTER 


CLR 

INTFLG 

IRESET INTERRUPT 


TSTB 

SDCSR 

»DO WE HAVE ACCESS NOW? 


BPL 

SRI 

^CONTINUE IF NO 


INC 

ERRFLG 

ISET ERROR FLAG IF YES 


MOV 

S>DCSR*R3 

ILOAD R3 WITH ERROR CONOITION 


CLR 

R 2 

ISET R2 FOR REFERENCE WORD 


RTS 

R5 

IAND EXIT 


INC 

R4 

J SUBTEST NUMBER-KFORMATTER DEAD) 


BIS 

SINTON.SOCSR ' 

lENABLE INTERRUPTS ANO REOUEST 


BIS 

OB IT5 *3DCSR 

IREOUEST CONTROLLER 


JSR 

R5*WAIT 

AWAIT FOR INTERRUPT 


TST ' 

INTFLG 

IDID bE INTERRUPT?(COULD BE 6 SECONDS) 


BNE 

SR 2 

ICONTINUE IF YES 


INC 

ERRFLG 

ISET ERROR FLAG IF NO 


RTS 

R 5 

IAND EXIT 


INC 

R4 

1 SUB TEST NUMBER=2(WE OID INTERRUPT) 


CLR 

INTFLG 

IRESET INTERRUPT FLAG 


MOV 

SDCSRiR3 

J SEE IF READT IS SET 


MOV 

flFMT ROY »Rd 

JSET UP R2 WITH REFERENCE WORD 

- 

bIS 

ttINTONjRZ 

JINCLUDE INTERRUPT ENABLE 


BIS 

OB IT 5iR 2 

1 ALSO REQUEST BIT 


BIT 

R 21R 3 

1 ARE THESE BITS SET? 
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036364 001003 

D36T66—005237—001322- 

036372 000205 

0363 74 005204 _ «R3t 

036376 012700 035520 

036402 004537 016042 

036406—004 537-016130- 

036412 004537 035356 

036416 005737 001322 

03642 2—001001 - 

036424 005204 

036426 042777 000040 142344 SR4I 

0364 34—042777—000100-1 4 2 336 - 

036442 017703 142332 

036446 0050O2 

0364 50—020203- 

036452 001402 

036454 005237 001322 

036460—012600-CHTT 

036462 000205 



SR3 ICONTINUE IF YES 

terrfis -nrrTRftOft mcif NO- 

R5 • IAND EXIT 

R4 tSUBTEST NUNBER-3IREA0Y SET*INTERRUPT 

TENABLE SET~A“N0 NO ERRORS* 

BWRCBjRQ lPOINT RO TO VRITE/READ BLOCK 

R5*FIUNIT ISEARCH FOR ACTIVE DISK ORIVES 

~RSyiTANBITK JSET UP H ISK AOORESSES 

R5*VRC AGO 00 SOMETHING 

ERRFLC lERRORS? 

"4R4 iCt EAR REODEST~IF~VES- 

R4 I SUBTEST NUMBER-4(N0 ERRORS) 

0BIT5.S0CSR ILET GO OF CONTROLLER 

~tt INTONiODCSR-10 IS ABLE INTERR UPTS- 

B0CSR*R3 IFETCH OCSR 

R2 ISET REFERENCE VORD-O 

R2>R3-DIBITS CLEARED?- 

SR5 IEX IT IF YES 

ERRFLC ISET ERROR FLAC IF NO 

CSPmRO-IRES TORERD- 

RS IAND EXIT 


10M*ECC TEST NUMBERS A16 » Al? 13-N0V-77 


TNA16.PH 


-NOV-77 



IfTIHlil 


l THESE TESTS CHECK THE ECC REGISTER (PATTERN) 

NH 

I OF BOTH THE ECC PATTERN REGISTER AND THE ECC BIT COUNT 
I REGISTER* 
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© 

*5 

172 

036466 

004537 

004276 



JSR 

R5jRQUEST 

IREQUEST USE OF THE 211 


( 

f -" 

1 i 

173 

036472 

000005 




RESET 


TISSUE I/O RESET 


© 

? 

174 

036474 

004537 

004276 



JSR 

R5jRQUEST 

IFETCH 211 AGAIN 



3 

175 

036500 

005002 




CLR 

R2 

ISET UP REFERENCE WORD 



4 

176 

036502 

017703 

142310 



MOV 

SECCPBjR3 

IFETCH ECC POSITION REGISTER 

. 



177 

036506 

020203 




CMP 

R2 #R3 

JCLEARED? 



6 

178 

036510 

001404 




BEC 

CECC1 

ICONTINUE IF YES 




1 79 

036512 

UC5237 

001322 



INC 

ERRFLG 

1 SET ERROR FLAG IF NO 


D; 

Hj 

130 

036516 

000137 

036770 



JMP 

TNA16EX 

I A ND EXIT 



ft 1 

181 

036522 

005204 



CECCH 

INC 

R4 

1 SUBTEST NUMBER = 1(ECCPB OK) 


[7h 

182 

036524 

017703 

142270 



MOV 

3ECCPW.R3 

IFETCH ECC BIT PATTERN REGISTER 




183 

036530 

020203 




CMP 

R2jR3 

ICLEA RED? 


j 


184 

036532 

001404 




8E0 

CECC2 

JCONTINUE if yes 




185 

036534 

005237 

001322 



INC 

ERRFLG 

ISET ERROR FLAG IF NO 


0 : 


186 

036540 

000137 

036770 



JMP 

TNA16EX 

1 A ND EXIT 


j 

15 * 

187 

036544 

005204 



CECC2* 

INC 

R4 

I SUB TEST NUMBE R=(ECC BIT PATTERN OK) 


i 

y(i 

188 

036546 

012777 

100000 

V~ 


MOV 

BBIT15j3£CCPU 

JLOAD ECC INHIBIT BIT 


Q 

~ 

189 

036554 

012702 

100000 



MOV 

CBIT15iR2 

ILOAD REFERENCE WORD 


i 

!’"J 

190 

036560 

017703 

142234 



MOV 

3 ECCP W >R3 

J F ETCH ECCPH»R3 




191 

036564 

020203 




CMP 

R2 * R 3 

IBIT SEYT? 


D 


192 

036566 

001404 




BEO 

CECC3 

ICCNTINUE IF YES 



jlT: 

193 

036570 

005237 

001322 



INC 

ERRFLG 

ISET ERROR FLAG IF NO 



h- j 

194 

036574 

UG0137 

036770 



JMP 

IN A1 6 E X 

1 A NO EXIT 


D 


195 

036600 

005204 



CECC3: 

INC 

R4 

JSUBTEST Nl)HBER = 3(B IT 15 OK*ECCPW) 



24 

196 

036602 

005002 




CLR 

R 2 

ISET uP REFERENCE WORD 




157 

036604 

005077 

142210 



CLR 

aEccpw 

1 ATTEMPT TO CLEAR BIT 15 


9 


! 158 

036610 

017703 

142204 



MOV 

3ECCPWjR3 

IFETCH FOR COMPARE 




! 199 

036614 

020203 




CMP 

R 2 * R 3 

IBIT CLEARED? 




! 200 

036616 

001404 




BEO 

CECC4 

ICONTINUE IF YES 


D 

77 

1 201 

036620 

005237 

001322 



INC 

ERRFLG 

ISET ERROR FLAG IF NO 




| 202 

036624 

000137 

036770_ 



JMP 

TNA18EX 

IEXIT 



! 3! 

i 203 

036630 

005204 



TECC4T 

INC 

R4 

I SUB TEST NUMBER=4(BIT 15 CLEARED) 


© 


1 204 

036632 

012777 

100000 

142160 


MOV 

fcBIT15,3ECCPW 

IRELOAD BIT 15 



(77 

; 205 

036640 

052777 

000077 

142132 


BIS 

CNGFCMD*3DCSR 

I ISSUE NOP COMMAND TO CLEAR BIT 

j 


74 

I 206 

036646 

"G177U3 

142146 



MOV 

aEccpwjRi 

ISET UP FOR COMPARE 



.> 

207 

036652 

012702 

100000 



MOV 

&SIT15>R2 

ISET UP REFERENCE IN R2 



77 

208 

036656 

020203 




CMP 

R2*R3 

IBIT NO-OPPED OUT? 

i 



209 

036660 

001404 




BEO 

CECC5 

ICONTINUE IF NO 


© 


210 

036662 

005237 

001322 



INC 

ERRFLG 

ISET ERRROR FLAG IF NO 



L :i! 

21 1 

036666 

000137 

036770 



JhP 

TNA16EX 

1 AND EXIT 



! 4f! 

21 2 

036672 

005204 



CECC5* 

INC 

R4 

JSUBTEST NUMBER=5 <60 DOESN'T CLEAR ERROR) 


D 

1.41 

i 213 

036674 

012777 

100000 

142116 


MOV 

s&iTi5*aeccpw 

JLOAD BIT 15 AGAIN 



r;: 

J 214 

036702 

012777 

000041 

142070 


MOV 

aSYSCLR !B IT5*i 

8 DCSRJISSUE SYSTEM CLEAR 



jr; 

215 

036710 ' 

004537 

004 276 



' JSR 

R5#R UUEST 

IREQUEST 211 AGAIN 


© 


1 21 6 

036714 

017703 

142100 



MOV 

SECC P W#R 3 

ISET UP FOR COMPARE 



17 

I _ 

21 7 

036720 

005002 




CLR 

R2 

ISET UP REFERENCE WORD 



7 

21 8 

036722 

~020203' 




CMP 

R2* R 3 

ICLEARED? 


H«47 

219 

036724 

001404 




BEO 

CECC6 

ICONTINUE IF YES 



f7 

220 

036726 

005237 

001322 



INC 

ERRFLG 

ISET ERROR FLAG IF NO 



{ 40 

221 

036732 

000137 

036770 “ 



JMP 

TNA16EX 

JAND EXIT 


9 

Is: 

| 22 2 

036736 

005204 



CECC6t 

INC 

R4 

JSUBTEST NUMBER=6<SYSCLR CLEARS ERROR BIT) 




1 22 3 

036740 

012777 

100000 

142052 


MOV 

SBIT15*3 ECCPW 

JLOAO BIT 15 ONE LAST TIME 



! 

■! 224 

036746 " 

000005 




RESET 


jISSUE I/O RESET 


0 

>7- 

fi 22 c 

036750 

004537 

004276 



JSR 

R5jR0UEST 

IREOUEST FORMATTER AGAIN 



P 

r 226 

036754 

017703 

142040 



MOV 

3ECCPWjR3 

ISET UP FOR COMPARE 



!7 

T 227 

036760 

020203 




CMP 

R2> R3 

ICLEARED? 


B 

r 

228 

036762 

001402 




BEO 

TKA16EX 

IEXIT IF YES 
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- 


R4 

CECCWRTjRO 

JSUBTEST numbered 

iPOINT TO WRITE BLOCK 

f 

R5 jRQUEST 
<RO) 

3DCSR 

J REQUEST FORMATTER 

IMAKE OUSH MIN 

jformatter ready? 


CRC1 

ERRFLG 

CRCXEX 

ICONTINUE IF YES 

1 

J EX IT IF NO 

! 

R4 

R 5 j CLRBUF 

2(R0)jRI 

JSUBTEST NUMBER=UFORMATTER READY) 

1 ZERO BUFFERS 

JPOINT R1 TO BUFFER 


flbITO,4CR1) 

BBIT0*14(R1) 

SPECMD 

JENTER SINGLE BITS INTO HEADERS 1 AND 2 

J 

I SET SPECIAL COMMAND FLAG 


RSjDXFER 

SPEChO 

ERRFLG 

JWRITE BAD HDR CRC 

1 RESET SPECIAL COMMANO FLAG 

1 ERROR S? 


CRC2 

CRCXEX 

R4 

1 CONTINUE IF NO 

JEXIT IF YES 

1 SUB TEST NUMBER = 2(REF0RMAT OK) 


flRDB LK >RQ 

CRO) 

6(R0) 

JPOINT RO TO READ BLOCK 

JDU$H=0 

jCylinoer=q 


~WPSEC*4(RlJ> 

R 5j DXF ER 

ERRFLG 

jONE SECTOR WORD COUNT 

I GO READ 

JERRORS(SHOULD BE) 


CRC 3 

ERRFLG 

CRCXEX 

ICONTINUE IF YES 

ISET ERROR FLA6 IF NOT 

1 AND EXIT 


R4 

diOERR*R3 

Cl 77376 j R3 

I SUB TEST NUMBER=3 CERROR OETECTED) 

IF ETCH ERROR REGISTER 

1 LOOSE ALL ERRORS EXCEPT HDR CRC 


CBIT81BIT0*R2 
R2 jR 3 

CRC 4 

ISET UP REFERENCE 

ICRC ERROR SET? 

ICONTINUE IF YES 


CRCXEX 

R4 

3DERRjR3 

JEXIT IF NOT 

ICRC ERROR DETECTED 

IF ETCH ERROR AGAIN 


R2>R3 

R 2 

R2>R3 

ILOOSE CRC ERROR 

ISET R2 FOR REFERENCE 

1 ANY OTHER ERRORS SET?(SHOULDN»T BE) 


CRC 5 

CRCXEX 

Ra 

ICONTINUE IF NO 

IEXIT IF YES 

ISUBTEST NUMBER=5CNO OTHER ERRORS) 


SQUCNT* 3 
&(RO)j R2 

R2/R3 

IFETCH WORD COUNT REGISTER 

IFETCH ORIGINAL WORD COUNT REGiVALUE 

1 SEE IF WORD COUNT MOVED 


CRC6 

CRCXEX 

R4 

JCONTINUE IF NO 

JEXIT IF YES 

JSUBIEST NUMBER=6(NO VORD COUNT INCREMENTATION) 


SUCAR,R3 

2(R0)*R2 

R2,R3 

JFETCH CORE ADDRESS REGISTER 

JFETCH ORIGINAL CORE ADDRESS VALUE 

JCORE ADDRESS MOVE? 


CRC7 

CRCXEX 

JCONTINUE IF NO 

JEXIT IF YES 
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343 037262 005204 


CRC7I 


040614 



345 037270 011002 

346 037272 042703 030000 

347'037276 042702 030000" 

348 037302 005204 

349 037304 020203 

350 037306 001402- 

351 037310 000137 040614 

352 037314 005204 

35 3 037316—005037 “001322“ 

354 037322 012700 025450 

355 037326 uOSOlO 

356 037330 005037"' 044306“ 

357 037334 005037 044310 

358 0373i>0 005237 001176 

359 037344-004537—022700' 

360 037350 005037 001176 

361 037354 005737 001322 

362 037360-001402— 

363 037362 000137 040614 

364 037366 005204 

365 037370 UQ521U—‘- 

366 037372 004537 004034 


CRCIOi 


CRCIIt 


366 037372 004537 004034 

367 037376 012737 U00001 044306 

368 0374 04—012737—000001-044TT2- 

369 037412 0U5037 044310 

370 037416 005237 001176 

'371 037422 — 004537 — 022700- 

372 037426 005037 001176 

373 037432 005010 

374 037434—005737“ 001322- 

375 037440 001402 

376 037442 000137 040614 

'377 0374 46—005204- 

378 037450 012700 023614 

379 037454 005210 

-380 037456—004537—022700- 

381 037462 005010 

382 037464 005737 001322 

383 037470- 001402- 

384 037472 000137 040614 

385 037476 005204 

'386 037500— 012700—040632- 

387 037504 005210 

388 037506 013702 001234 

389 037512—0063u2- 

390 037514 016260 001200 000002 

391 037522 0137o0 001046 000004 

392 037530—162760—000012-OO0OO4T 

393 037536 005237 001176 

394 037542 004537 022700 

-395 037546—005010"- 

396 037550 005037 001176 

397 037554 005737 001322 

398 03756Q—001402--- 

399 037562 000137 040614 



378 037450 

379 037454 



CRC13i 


R4 I SUBTEST NUMBER-7CBUSS ADDR#-NO INCREMENTATION) 

90uSH*R3 (FETCH UNIT-SECTOR-HEAD REGISTER 

CR0>*R2 {FETCH ORIGINAL VALUE 

S30000«R3 {LOOSE UNIT SELECT BITS IN BOTH 

~U 3000 0*R2-{- 

R2 {HAKE R2 REFERENCE(OR16+1) 

R2*R3 {010 SECTOR AOOR BUMP?(SHOULD HAVE) 

“CRCIff (CONTINOE“!F YES 

CRCXEX {EXIT IF NO 

R4 {SUBTfcST=10(SECTOR AOOR -•♦1) 

"ERRFLG (FINALLY RESET'ERROR'PVaS-:- 

OISECFB»RO {POINT RO TO FORHAT BLOCK 

<R0) ISECTORjHEAO 0 

ODBUF-4-{HAKE VALID HEADER “WORDS --- 

ODBUF-2 { 

SPFCHO (SET SPECIAL COHHANO FLAG 

' RSjDXFER-{ REFORMAT' SECTOR "0 

SPECMD (RESET SPECIAL COHHANO FLAG 

ERRFLG (ERRORS DURING FORHAT 

~CRC11 {CONTINUE IF NO- 

CRCXEX (EXIT IF YES 

R4 (SUBTEST NUHBER«11CREFORHAT SECTOR 0 OK) 

"(RO)-1 POINT TO~SECTOR“T- 

R5»CLRBUF (CLEAR BUFFER AREA 

#1*00BUF-4 (HAKE VALIO HEADER VORO 1 

"BliOOBUF-IHAKE SECONO PAIR'VALTD- 

OOBUF-2 { 

SPECMD (SET SPECIAL COHHANO FLAG 

"R5»DXFER-{REFORMAT SECTOR- 

SPECMD (RESET SPECIAL COHHANO FLAG 

(RO) (SECTOR AOOR BACK TO ZERO 

“ERRFLG (ERROR? .. 

CRC12 (CONTINUE IF NO 

CRCXEX (EXIT IF YES 

■R4 (SUBTEST NUMBER *TZ(F CRmaT SEC TO R"1 "OK > 

BRDBLKjRO (POINT TO REaO BLOCK 

(RO) (HAKE REAO FROM SECTOR 0 

_ R5#DXFER-(READ - 1 - 

(RO) (RESET SECTOR ADDRESS 

ERRFLG (ERRORS OURING READ? 

—CRC13 (CONTINUE'IF NO 

CRCXEX (EXIT IF YES 

R4 (SUBTEST NUHBER~13(R£AD ON SECTOR 1 OK) 

BRDC DEVITO (POINT TO RE AD'EVERY THTNG~lLOClC 

(RO) (HAKE IT SECTOR 1 

CURDSKjRZ (SET UP INPUT FIELD 

_ R2 ,.-. : 

IBFTdL(R2)(2(R0)(F0R REAO 
WPSEC*4(rtO) (ADJUST WORD COUNT 

—#10»Y4(R0) (ADJUST WORD COUNT 

SPEC.10 (SET COHNAND FLAG 

R5»0XFER (REAO BALL GAME 

— (RO)-(RESET” SECTOR'ADORES!- 

SPECHO (RESET COHHANO FLAG 

ERRFLG (ERRORS? 

"CRC14 (CONTINUE IF NO 

CRCXEX (EXIT IF YES 






1 
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^ 417 

r 1 _4i8 

R 419 

j 420 

fc-1 421 



422 

037654 

016102 

000004 



HOV 

j'-i 

423 

037660 

016103 

OQOOU 



MOV 


424 

037664 

020203 




CMP 


425 

037666 

001404 




bEQ 

k» ■ 1 

426 

037670 

UU5237 

001322 



INC 

Fl— 

427 

037674 

000137 

040614 



jmp 

428 

037700 

005204 



CRC17* 

INC 

I'M 

429 

037702 

016102 

000006 



MOV 


4 3Q 

037706 

016103 

000016 



MOV 

h- ‘ 

431 

037712 

020203 




CMP. 


432 

U37714 

001404 




EEC 

433 

037716 

005237 

001322 



INC 

134j 

434 

037722 

000137 

040614 



JMP 


435 

037726 

005204 



CRC20 1 

INC 

1 — 1 

j 3,; 1 

436 

037730 

012700 

040620 



MOV 

1 ?7 1 

437 

037734 _ 

"005010 




CLR 


438 

037736 

016001 

000002 



MOV 


439 

037742 

004537 

1)04034 



JSP 


440 

037746 

012761 

"100000 

000004 


""MOV 


441 

037754 

012761 

100000 

000014 


MOV 

u-J; 

442 

037762 

013760 

001046 

000004 


MOV 

N 

443 

037770 

162760 

000012 

000004 


SUB 

Jg 

444 

037776 

005237 

001176 



INC 

‘ ! 

{_L 

445 

0400G2 

U04 537 

022700 



JSR 

[ 4 *. 

44 6 

04 00 06" 

005037 

001176 



CLR 

47 

44 7 

040012 

005737 

001322 



TST 

1 48 

448 

040016 

001402 




BE 0 

J 40 

449 

040020 

000137 

040614 



JMP" 

PL^l 

450 

040024 

005204 



CRC21 < 

INC 

H 

4 51 

040026 

012700 

023614 



MOV 

i- 2 ! 

45? 

040032 

004 5 3 7 

0*2700 



JSR " 

i - 

453 

040036 

QU5737 

001322 



TST 


454 

040042 

001004 




BNE 


455 

040044 

005237 

001322 



INC 

1 

456 

040050 

000137 

040614 



JMP 




R4 

JSUBTEST NUMBER=14(REA0 CRC OK) 


2(R0)«R2 
4(R2)*R3 
HDRC1.R2 

* SET R2 FOR POINTER TO CRC WORD(S) 

*FETCH FIRST CRC WORD 

JFETCH REFERENCE WORD 


R2,R3 

CRC15 

ERRFLG 

J COMPATIBLE CRC GENERATION? 

JCONTINUE IF YES 

JSET ERROR FLAG IF NO 


CRCXEX 

R4 

2(RO ) jRI 

JANO EXIT 

JSUBTEST NUMBER=15CFIRST CRC WORD OK) 

{COMPUTE ADDRESS FOR SECONC CRC WORO 


6<R1 ).R3 
HDRC2.R2 

R2> R3 

JLOAD SECOND CRC WORD 

JF ETCH REFERENCE WORD 

INEW WORD COMPATIBLE? 


CRC16 

ERRFLG 

CRCXEX 

JCONTINUE IF YES 

JEXIT IF NO 

1EXIT WITH ERROR 


R4 

* SUBTEST NUMBER = 16(SECOND CRC WORO COMPATIBLE 
{THESE LAST TWO SUBTESTS<15+16) 

{ARE USEO TO DETERMINE IF THE CRC/ECC 


JGENERAT OR ON THE FORMATTER BEING 
{TESTED IS COMPATIBLE WITH ALL OTHER 
{OTHER PHOENIX 211/200 CONTROLLERS. 

4(R1),R2 

14<R1)*R3 

R2.R3 

{NOW SETUP TO CHECK SECOND PAIR OF HOR CRC*S 
{FOR COMPATIBILITY 
{SAME VAlUE? 


CRC17 

ERRFLG 

CRCXEX 

{CONTINUE IF YES 
{SET ERROR FLAG IF NO 
{AND EXIT 


R4 

6CR1)>R2 

16(R1)#R3 

{SUBTEST NUMBER=1?(FIRST WORD COMPATIBE) 

{FETCH SECONO CRC WORD 

IFCR SAME 


R2jR3 

CRC2U 

ERRFLG 

1 SECOND WORD OK? 

JCONTINUE IF YES 

J SET ERROR FLAG IF NO 


CRCXEX 

R4 

t ECC WRT* RO 

JAND EXIT 

JSUBTEST NUMBER=20(SECOND WORD OK) 

JPOINT TO WRITE BLOCK 


< RO) 

2(RO)*R1 

R5 j CLRBUF 

{SECTOR ADDRR.=0 
{POINT RO BUFFER AREA 
{ZERO BUFFERS 


CBIT15i4CRl) 
0BIT15,14CR1) 
WPSEC *4(RO) 

{MAKE LAST BIT OF FIRST CRC WORDS A 1 
{BOTH MUST BE SET TO CAUSE AN ERROR 
{ADJUST WORD COUNT FOR + ONE SECTOR 


ftlO*j4(R0) 

SPEC MD 

R5 jDXFER 

JINCLUDE HDRS+CRC+ECC WORDS 

JSET SPECIAL COMMAND FLAG 

JWRITE NEW FIELD 


SPECMO 

ERRFLG 

CRC21 

{CLEAR SPECIAL COHMAND FLAG 
{ERRORS? 

{CONTINUE IF NO 


CRCXEX 

R4 

ORDBLKjRO 

{EXIT IF YES 

JSUBTEST NUMBER=21(C0MPATIBILE> 

JPOINT TO READ BLOCK 


R5> DXFER 

ERRFLG 

CRC22 

{ATTEMPT READ ON SECTOR 0 
{ERRORS?(SHOULD BE) 

{CONTINUE IF YES 


ERRFLG 

CRCXEX 

{SET ERROR FLAG IF NO 
{AND EXIT 
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A57 0A0054 

005204 



CRC22* 

INC 

R4 

1SUBTEST NUHBER-22CERROR DETECTED) 

T5'8~oirooT<r 

■"017703" 

~1id732~ 


1 

HffV 


JFETCH ERROR REGISTER 

A59 040062 

042703 

177376 



BIC 

B177376#R3 

1 EXTRACT MDR CRC ERROR 

460 040066 

012702 

000401 



NOV 

SB 1TB IBIT0#R2 

iSET UP REFERENCE WORD 

46T 040072 020203 




"CMP 

R2jR3 

iarE“t»1""Equal? 

462 040074 

001402 




BE P 

CRC23 

jcontinue if yes 

463 040076 

000137 

040614 



JHP 

CRCXEX 

{EXIT IF MO 

"464 04 0102" 

005204" 



"CWC7TT" 

■“INC 

R4 

1 SUBTEST HUHBER-23CCRCERR0R DETECTED) 

465 040104 

005037 

001322 



CLR 

ERRFLG 

IflESEl ERROR FLAG 

466 040110 

004537 

004034 



JSR 

RSjCLRBUF 

{ZERO BUFFERS 

"467"040114' 

012700” 

“04062or 



“NOV 

BECCkRTFinr 

iPOINT TO WRIYETOrCK 

468 040120 

016001 

000002 



NOV 

2€R0>jRI 

1 USE R1 TO POINT TO BUFFERS 

469 040124 

012761 

000001 

000006 


NOV 

BBIT0#6CR1) 

I HAKE FIRST BIT OF SECOND WORDS A 1 

“T70 040132' 

U1Z76OOOOuT 

“000016 


““NOV 

SBIT0>T6Tirn I80TH WONOSAGAlN 

471 040140 

005237 

001176 



INC 

SPECHD 

ISET SPECIAL CONNAND FLAG 

472 040144 

004537 

022700 



JSR 

RSjDXFER 

{REFORMAT 

~*73 040150* 

005037' 

“001176" 



“CLR 

SPECHD " ' 

PRESET COMMAND FLiG 

474 040154 

005737 

001322 



TST 

ERRFLG 

IERRORS? 

475 040160 

001402 




BEO 

CRC24 

JCONTINUE IF NO 

“476 040162 

““000137 

"040614" 



““JHP 

CRCXEX 

iEX IT IF ERROR 

477 040166 

005204 



CRC24I 

INC 

R4 

iSUBTEST NUMBER-24CREURITE OK) 

478 040170 

012700 

023614 



NOV 

SRDBLKjRO 

{POINT TO REAO BLOCK ADDRESS 

“479 040174" 

004537OZZ700T 



““JSR 

R5«DXFEK- 

IREA0"SECI0R" 

460 040200 

005737 

001322 



TST 

ERRFLG 

{ERROR? 

4t>1 040204 

001004 




8NE 

CRC25 

{CONTINUE IF TES 

"462 040206* 

“"005237" 

001322“ 



INC 

ERRFCG 

jSETHTT 

483 040212 

000137 

040614 



JHP 

CRCXEX 

JANO EXIT 

484 040216 

005204 



CRC25I 

INC 

*4 

JSUBTEST NUHBER*25CERR0R DETECTED) 

“485 040220 

“017703" 

140570“ 



“NOV 

S0ERR1R3 

JFETCH ERROR REGISTER 

486 040224 

012702 

000401 



NOV 

SB IT#1BII0»R2 

JSET up reference VORO IN R2 

487 040230 

020203 




CMP 

R2»R3 

JCRC ERROR? 

488 040232 

“001402" 




“8E0 

CRC26 

{CONTINUE IF"Y£5 

489 040234 

000137 

040614 



JNP 

CRCXEX 

{EXIT IF NOT 

490 040240 

005204 



CRC26I 

INC 

R4 

ISUBTEST NUHBER-26CCRC DETECTED) 

"491 040242' 

"005037" 

*001327" 



CLR 

E&RF1T5 

ire$et~error flag non 

492 040246 

012700 

040620 



NOV 

SECC VRT#RO 

{FETCH WRITE BLOCK A00 AGAIN 

*93 040252 

016001 

000002 



MOV 

2(R0>#R1 

{USE R1 TO POINT TO WRITE BUFFER 

“494 040256 

005061000004 



“XLR 

4C PI) 

{CLEAR TIRST HEaBERCVALIDATE) 

495 040262 

U0S061 

000014 



CLR 

14CR1) 

{BOTH SETS 

496 040266 

012761 

100000 

OOOOOo 


NOV 

88IT15»6CR1) 

{MAKE LAST BIT OF CRC A 1 

“497 040274 

"012761" 

““100000“ 

“000016“ 


"MOV- 

SBIT15#T64R1I JBOTH SETS 

498 040302 

00S237 

001176 



INC 

SPECHD 

ISET SPECIAL COHMAND FLAG 

499 040306 

004537 

022700 



JSR 

RSfDXFER 

{REWRITE SECTOR 

"500 040312* 

“005037' 

“001176““ 



“CLR 

SPECHD 

jRESETFLAG ■ - ~ ~ “ 

501 040316 

005737 

001322 



TST 

ERRFLG 

JERRORS? 

502 040322 

0014 02 




BEO 

CRC27 

JCONTINUE IF NO 

“503 040324 

“000137-0406T4- 



“ JNP * 

CRCXEX 

{EXIT IF"TES 

504 040330 

0Q5204 



CRC27I 

INC 

R4 

ISUBTEST NUH8ER-27(REWRITE OK) 

505 040332 

012700 

023614 



HCV 

SRDBLKtRO 

{POINT TO READ BLOCK AODR 

"506*040336" 

“00453r 

022700“ 



"JSR 

R5 jDXFER 

IAYT£mPTHREAD 

507 040342 

005737 

001322 



TST 

ERRFLG 

{ERRORS? 

508 040346 

001004 




BNE 

CRC30 

{CONTINUE IF TES 

“509 040350 

“005237" 

001322“” 



"INC- 

ERRTlG 

ISET ERROR TLA5~ITWf " 

510 040354 

000137 

040614 



JNP 

CRCXEX 

IANO EXIT 

511 040360 

005204 



CRC30I 

INC 

R4 

ISUBTEST NUMBER-30(ERR0R DETECTED) 

“512 040362 

* 017703' 

140426““ 



"NOV— 

B0ERR»R3- 

{FETCH ERROR REGISTER 

513 040366 

012702 

000401 



MOV 

8BIT81BIT0«R2 

{SET UP REFERENCE 







8-9 


R2»R3 _J CONTINUE IF YES _ 

CRC31 JCONTINUE IF YES 

CRCXEX lEXIT IF NO 

_R4 _I SUB TEST NUMBE R=3t(CRC ERROR) 

ERRFL6 JRESET ERROR FLAG 

HISECFBjRO JPOINT TO FORMAT BLOCK 

_R5jCLRBJUF_JZERO BUFFERS__ 

SPECMO J SET SPECIAL COMMAND FLAG 

R5>DXFER JREFORMAT 

SPECMD_JRESET COMMAND FLAG_ 

ERRFLG JERROR DURIN6 FORMAT? 

CRC32 JCONTINUE IF NO 

CRCXEX _ JEXIT IF YES 

' R4 JSUBTEST NUM BE R=32(REFORMAT OK) 

OROCDEjRO JPOINT TO READ BLOCK 

SPECMD J SET SPECIAL COMMAND FLAG 

R5 *DXF ER JREAD SECTOR 

SPECMD JRESET COMMAND FLAG 

ERRFLG J ERRORS? 

CRC33 JCONTINUE’ IF NO 

CRCXEX JEXIT IF YES 

_R4 _ J SUP TEST NUHBER=33(R EAD OK) _ 

2(R0)»R1 JPOINT TO BUFFER WITH R1 

4(R1)jR3 jFETCH FIST CRC WORD 

_R2 _JSET UP REFERENCE_ 

R2.R3 JEOUAL?’ .’ 

CRC34 JCONTINUE IF YES 

ERRFLG_JSET ERROR FLAG IF NO_ 

CRCXEX JAND EXIT’ 

R4 JSUBTEST NUHBER-34(FIRST WORO OK) 

6(R1)jR3 JFETCH SECOND WORD 

R2>R3 JSECOND *ORD OK? 

CRC3S JCONTINUE IF YES 

ERRFLG JSET ERROR FLAG IF NO 

CRCXEX JAND EXIT 

R4 JSUBTEST NUMBER-3S(SEC0ND WORD OK 

U(R1)*R3 JFETCH THIRD WORO 

R2jR3 jOK? 

CRC36 JCONTINUE IF YES 

ERRFLG JSET ERROR FLAG IF NO 

CRCXEX JAND EXIT 

R4 JSUBTEST NUMBER=36(THIRD WORO OK 

_ 16(R1 )#R_3_JFETCH FOURTH WORD__ 

R 2 j R 3 ■ JOK? 

CRCXEX JEXIT IF YES 

ERRFLG JSET ERROR FLAG IF NO 

R5j TSTCTL JEXIT HERE 


/ ECC TEST COMMANO BLOCKS 


.WORO 0 _! DUSH = C __ 

• WORD OOBOF JOUTPUT BUFFER-0OBUF 

•WORD 177400 JWORD COUNT -FLEXIBLE 
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571 040626 000000 

’ * 57 2”Q40630~Q00014 

573 

574 

" 575- 

576 

577 040632 000000 

‘ 578 040634 “ 047314" 

579 040636 1774U0 

580 040640 000000 

- 581 040642” 000012 
582 
563 

- 584 ~ .~ ~ 

565 

586 

587 ~ — “ 

588 

589 

- 590 --- 

591 

592 

-593 ---- 

594 

595 

596 --- 

597 

598 

599 ---- 

600 
6u1 

602 -- 

603 

604 

605 -- — -— 

606 
607 

60?- 

609 

610 

- 611 - 

612 
613 

- 61 4- 

©15 
616 

617 - 

618 

619 

620 - 

621 
622 

-623- 

624 

625 

“ 626- 

627 


WORD 0 fCYLINDER ADOR-0 

voionwHscic- jwmjrr^rimr 6AHE"co*nawb 


RDCDEt 


•WORD 0 |0U$H*0 

• u oRircraurf-nwp'uTiruiT^ft -mi tflT" 

•WORD 177400 IWORO COUNT-FLEXIBLE 

•WORD 0 {CYLINDER ADDR-0 

"•WORD "RDFNT-IREAD 8ALlT“€A H E^CCTHlOTflF 



ECC SECTOR FORMAT AND READ ROUTINE 

THE ECC^TEST^SEQUENCE*THE CENERAL^FUNCTION^OF^TME " 

EXERCISE IS TO FORCE ECC ERRORS BY DESTROYING A 

"SMALL SECTION OF“A SECTORBY USING THE WRITE”-- - 

HEAOERjCRCjOaTA ANO ECC COHNAND*THE OPERATOR CAN SELECT 
TmE AREA IN THE DATA FIELO WHERE HE OESIRES 

"TO CAUSE THE"ERROR.THE"STEPS TO ACC0hPL~ISH“THIS”A¥Enr5- 

FOLLOWS! 

-12 USING "THE" N0RHAl ~WR ITE“C0MM AND*WRITEnr^WGLE“SECTOR*" 

EXECUTING THIS COMMAND WILL CAUSE ECC WORDS 
TO 8E GENERATED* 


2* READ THE SECTOR USING THE READ FORMAT COMMAND 
THIS COMMAND READS THE ENTIRE SECTOR jINCLUDING 
" HEA0ERS2HEADER CRC 1 S#OaTA" AND'ECC' WORDS-— 

3* REWRITE THE SECTOR AFTER CHANGING DESIRED 
-DATA W0R0CFR0M1 TO 16 ~BIT$>*----- 

4* ISSUE NORMAL REAO ON THAT SECTOR TO CAUSE ECC ERROR* 


5* EXIT ROUTINE* 

TTSUCTN CHSHEOLfE NCF1-- 

CX) JSR RSjWRTECC {PROGRAM CALL 

TX*2“> • W0R0~0 FDT TA~PATTern desIREdcentire SECTOR) 

<X*4> *WORO 0 {WORD PQSITI0N(X2> 
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628 






1 

<X«6> .WORD 

0 IBIT(S) CLEARED TO CAUSE ERROR 


629 

630 






I 

1 





631 






1 

NOTE» THIS ROUTINE DOES NOT MODIFY THE ECC INHIBIT 


632“ 






J 

BIT CB IT 

15 

OF THE ECC BIT PATTERN RE63.IT IS THEREFORE 


633 






J 

POSSIBLE 

TO 

USE USE THIS CALL TO CHECK ECC CORRECTION 


634 






1 

AS WELL AS 

DECTECTION LOGIC. 


635 

636 


, 




J 

1 





637 






l 





638 






J 





639 

040644 

012700 

024652 


WRTECC * 

MOV 

OISECWBjRO 


JPOINT TO WRITE BLOCK 


640 

040650 

0160U1 

000002 



MOV 

2<R0),R1 


JPOINT TO WRITE BUFFER 


64 1 
642 

040654 

040660 

013702 

011503 

001050 



MOV 

MOV 

POSVP,R 2 
<R5),R3 


JGETCOUNT FOR BUFFER FORMAT 

IR3=0ATA PATTERN FOR SECTOR 


643 

040662 

010321 



WRT1 s 

MOV 

R3j <R1) + 


IFORMAT BUFFER WORD 


644 

040664 

005302 




DEC 

R2 


JDECRMENN WORD COUNTER 


645 

040666 

001375 




BNE 

WRT1 


JCONNINUE IF NOT DONE 


646 

040670 

01)4537 

022700 



JSR 

R5jDXFER 


IGO FORMAT SECTOR 


64 7 

040674 

005737 

001322"- 



TST 

ERRFLG 


JERRORS? 


648 

040700 

001061 




BNE 

ECCEXT 


JEXIT IF ERROR < S) 


649 

040702 

012700 

041064 



MOV 

CRDECCjRQ 


JPOINT TO READ BLOCK 


650 

040706 

013760 

001046 

”0131)004 


MOV 

VPSEC,4fR0> 


JENTER word count 


651 

040714 

162760 

000012 

000004 


SUB 

fl10.j4<R0> 


IA0JUST FOR EXTENDED TRANSFER 


652 

040722 

005237 

001176 



INC 

SPECMD 


1 


653 

040726 

004537 

022700 



JSR 

R5 jDXFER 


1 GO READ SECTOR U 


654 

040732 

005037 

001176 



CLR 

SPECMD 


JRESET FLAG 


655 

040736 

005737 

001322 



TST 

ERRFLG 


J ERRORS 


656 

040742 

001040 




BNE 

ECCEXT 


JEXIT IF YES 


657 

040744 

016001 

000002 



MOV 

2(R0)jR1 


JUSE R1 TO INDEX WORD POSITION 


658 

040750 

0665G1 

000002 



A 00 

2(R5 )jR1 


JADJUST FOR DESIRED WORD 


659 

040754 

062701" 

000020 



"add 

0 20 j R1 


JlNCLUDE HEADERS IN POSITIONING 


6 oG 

040760 

016511 

GG00U4 



MOV 

4(R5)j(R1> 


JENTER DESIRED WORD 


661 

040764 

012700 

041052 



MOV 

OECCWBKjRO 


JPOINT TO WRITE BLOCK 


6 o2 

040770~ 

013760 “ 

001046 

"OOOOQT” 


MOV 

WP SEC# 4(RO) 


JENTER WORD COUNT 


663 

040776 

162760 

UQ0012 

000004 


SUB 

CIO*j4(R 0) 


JADJUST FOR HEADERS#CRC#ECC 


664 

041004 

005237 

001176 



INC 

SPECMD 


J SET TRANSFER FLAG 


66 5 

041010 ' 

004537" 

02 27U0 



'JSR “ 

R5 jDXFER 


JREWRITE SECTOR 


666 

0410 U 

005037 

001176 



CLR 

SPECMD 


JRESET FLAG 


667 

041020 

005737 

001322 



TST 

ERRFLG 


JERRORS? 


66 8 

041024 

001007 




BNE 

ECCEXT 


JEXIT IF YES 


6 o Q 

041026 

012700 

025462 



MOV 

JJISECRBjRO 


JPOINT TO READ BLOCK 


670 

041032 

013760 

001046 

000004 


MOV 

WPSEC#4(R0) 


JENTER WORD COUNT 


671 

041040 " 

004537 

022700 



JSR 

R5 # DXF ER 


J READ SECTOR 


o 72 

041044 

G627G5 

000006 


ECCEXT* 

ADD 

C6#R5 


JUPDATE R5 FOR RETURN 


_673 

041050 

0U02Q5 




RTS_ 

R5 


JAND EXIT 


67 4 









JWE DONT 1 T CARE ABOUT ERRORS AT THIS POINT 


675 






; 





6 76 






j 





677 






i 





678 






j 





679 

041052 

000000 



ECCVBK* 

• WORD 

0 


JSFCjHEAD^O 


o8 0 

041054 

044312"" 




' •WORD 

OUBUF 


JOUTPUT BUFFER ADDRESS 


661 

041056 

177400 




• WORD 

177400 


J WORDS PER TRANSFER 


682 

041060 

000000 




• WORD 

0 


JCYLINDER ADDRESS 


683 

041062 

"000GU 




• WORD 

WKSCRC 


JVRITE HEADER,CRC»0ATA,ECC COMMAND 



684 s 
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\ 

6 

685 1 . 

£ 

i 2 

3 

686 1 

687 J 

688 1 

s 

689 j " ' —- 

690 j 

691 I 

1' 

jfl 

B 

692 ^ " j " ‘ ‘ .. . 

6V3 1 READ ENTIRE SECTOR CONNANO BLOCK 

694 1 

1C 

695 I ' 1 ' 1 - 

696 0A106A 000000 ROECCs a WORD 0 (SECT0R«HEAD"0 

697 041066 044312 aVORO OOBOF JINPUT BUFFER 

13 

14 

Ts 

698 "0410 70 177400 2V0R0 1774O0 jUORO COUNT - 

699 041072 000000 aVORO 0 (CYLINDER AOORESS 

700 041074 000012 allORD RDFNT (READ-FORMAT COMMAND 

16 

IE 

18 

701 ( . 

702 ( 

703 ( 

19 

i 

704 | 

705 1 

706 j 

I 

i 

707 1 ll^.tcc Test numbers 2V » 23 T3-N0V-77 

708 1 

709 1 

E 

:?c 

i— 
?/ 

7T0 J 1NA21.PM 8-NT0V-77- 

711 ( 

712 ( 

;»h 

29 

30 

713 1 

714 1 

715 1 ECC OECTECTION TESTS 

31 

V 

f— 

717 ( 

718 ( 

m 

Q 

Q 

719 ( 

720 ( THIS TEST SEOUENCE CHECKS THE ECC DETECTION 

721 ( LOGIC OF THE PHOENIX 211aALL THESE SUBTESTS USE THE 

IS 

Q 

ES 

— 7Z? | ECC INHIBIT"OPTION THAT STOPS ALL CORRECTION ACTION? ' 

723 ( THAT NOULU NORMALLY OCCUR IF ONE ENCOUNTERS 

7«.4 ( AN ECC ERRORaTHE PURPOSE OF INHIBITNG ECC IS THAT 

m 

to 

g 

725 ( AT THIS TINE IN TESTInC^THE CORRECTION LOGIC HAS 

726 ( NOT BEEN CHECKEDa 

727 ( . 

m 

__ 7Z8 j 

729 i 

730 1 

46 

47 

48 

731 ( 

732 ( 

733 1 

49 

» 

51 

734 06T076 U05004 TNA21 1 CLR R4 TSWTEST Num*BEK*0 

735 041100 004537 004276 JSR R5*RQUEST (REOUEST FORMATTER 

736 041104 012777 100000 137704 MOV asiTl5*DECCPB (SET ECC INHIBIT BIT 

52 

53 

51 

- 737 041112 004537 — 040644 JSR R53BRTECC FFIRFf CHECK ALL 2£ft0 BaTTTTElG 

738 (THE THREE LOCATIONS FOLLONING AN ECC 

7*9 (WRITE CALL(VRTECC) ARE PARAMETERS THAT 

5 s 

£ 

740 (DEFINE THE DATA SETUP* 

741 (WORO 1 ( SECTOR PATTERN 
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74 2 






1 



74 3 






JWORO 2 JPOSITION IN SECTOR OF WORD TO CHANCE FROM 

pattern 

744 






1 



74 5 






* WORD 3 IOESIRED 

BIT CHANGE 


746 






1 



747 

041116 

000000 



• WORD 

0 

1 SEC TOR PATTERN 


748 

041120 

000000 



• WORD 

0 

1 POSIT ION 0 


749 

041122 

000000 



• WORD 

0 

JNO BIT CHANCE 


750 

041124 

005737 

U01322 


TST 

ERRFLG 

JERROR SET? -SHOULD•T BE 


751 

041130 

001402 



BEO 

ECCD1 

JCONTINUE IF NO 


752 

041132 

000137 

041642 


JM P 

ECCDEX 

1 EXIT IF ERROR 


753 

041136 

005204 


ECCOIt 

INC 

R4 

ISUBTEST NUMBER=1(NO ERROR ON CORRECT SECTOR) 

754 

041140 

004537 

040644 


JSR 

R5 *WRTECC 

INOW FORCE ERROR 


755 

041144 

OOOOUG 



• WORD 

0 

1 SEC TOR PATTERNS 


756 

041146 

000000 



• WORD 

0 

1P0SITI0N 0 


757 

041150 

000001 



• WORD 

1 

IFIRST BIT WRONG 


758 

041152 

005737 

OQT322 


TST 

ERRFLG 

JERROR? 


759 

041156 

001002 



BNE 

ECCD2 

ICONTINUE IF YES 


760 

041160 

000137 

041642 


JMP 

ECCDEX 

IAND EXIT 


761 

041164 

005204 


ECCDZT" 

INC 

R4 

JSUBTEST NUMBER=2(ERR0R OETECTEO) 


762 

041166 

004537 

041652 


JSR 

R5jECCERR 

J CHECK IF ECC ERROR(CRC ERROR BIT SET) 

7t> 3 

041172 

005737 

001322 


TST 

ERRFLG 

jok? 


764 

041176 

001402 



BEO 

ECCD3 

ICONTINUE IF YES 


765 

041200 

000137 

041642 


JMP 

ECCDEX 

IEXIT IF NO 


766 

041204 

005204 


ECC03t 

INC 

R4 

ISUBTEST NUMBER=3(ERR0R BIT SET) 


767 

041206 

Cu4537 

040644 


JSR 

R5j WRTECC 

ITRY LAST BIT OF SECTOR 


76 8 

041212 

000000 



• WORD 

0 

ISTILL SECTOR OF ZEROES 


769 

041214 

00C776 



• WORD 

776 

ILAST WORD 


770 

041216 

1G00U0 



• WORD 

100000 

JLAST BIT 


771 

041220 

005737 

001322 


TST 

ERRFLG 

1 ERROR? 


772 

041224 

001002 



BNE 

ECCD4 

iCONTINUE IF ERROR 


“773 

041226 

000137 

041642 


JMP 

ECCDEX 

IAND EXIT 


7 74 

0412 32 

005204 


ECC048 

INC 

R4 

ISUBTEST NUMBER S 4<ERROR AGAIN) 


775 

041234 

004537 

041652 


JSR 

R 5jECCERR 

ICHECK ERROR BITS 


“776 

041240 

OU5737 

001322 . 


TST 

ERRFLG 

JOK? 


777 

041244 

Qul402 



BEQ 

ECC05 

IGO ON IF YES 


778 

041246 

000137 

041642 


JMP 

ECCDEX 

IEXIT IF NOT 


“779 

0412 52 

QC5204~ 


ECCD5I 

INC 

R4 

ISUBTEST NUMBER*5CERROR BITS OK) 


780 

041254 

004537 

040644 


JSR 

R5jWRTECC 

ITRY MIDDLE OF SECTOR 


781 

041260 

OUOOGO 



• WORD 

0 

ISTILL ZEROES 


78 2 

041262“ 

000376 



• WORD 

376 

IMIDDLE WORD 


783 

041264 

000200 



• WORD 

200 

J M I DOLE OF UORD(WELL*ALMOST) 


7b4 

041266 

005737 

001322 


TST 

ERRFLG 

1 ERROR S? 


785 

041272 

001004 



BNE 

ECCD6 

ICONTINUE IF YES 


786 

041274 

005237 

001322 


INC 

ERRFLG 

JSET IT IF NOT 


787 

041300 

000137 

041642 


JMP 

ECCDEX 

IAND EXIT 


7b8 

041304 

005204 


ECCD6t 

INC 

R4 

ISUBTEST NUMBER=6(ERRGR SET) 


789 







JlSN'T THIS FUNi1 


790 

041306 

004537 

041652 


JSR 

R5jECCERR 

ICHECK ERROR BITS 


791 

041312" 

005737 

001322 


1 ST 

ERRFLG 

I ERR OR SET? 


792 

041316 

UG14Q2 



BEO 

ECCD7 

ICONTINUE IF NO 


793 

041320 

000137 

041642 


JMP 

ECCDEX 

IAND EXIT IF NOT 


794 

041324 

005204 


ECC07* 

INC 

R4 

ISUBTEST NUMBER=7(MIDDLE OF SECTOR 

OK) 

795 

041326 

004537 

040644 


JSR 

R5jWRTECC 

INOW LETS TRY ALL ONES(NO ERROR) 


796 

041332 

177777 



• WORD 

177777 

ISEC TOR ALL ONES 


797 

041334 

GGOOOO 



" .WCRO 

0 

IFIRST WORD 


798 

041336 

177777 



• WORD 

177777 

IKEEP ALL BITS 







> 

SHDIA.HAC MACRO ¥06-03 21-APR-78 00(02 PACE 8-14 


* 

6 

799 

041340 

005737 

001322 


TST 

9 

ERRFLC 

lERRROR SET? 

(7] 

800 041344 0U1402 



beg 

ECcol0 

_ ,CONTINUE IF NO “ ■■ 

»! 

2 

801 

041346 

000137 

041642 


JMP 

ECCOEX 

fEXIT IF YES 


3 

802 

0*1352 

005204 


ECCOIOt 

INC 

R4 

1 SUBTEST NUMBER»10(N0 ERROR ALL ONES) 


4 

“ 803 

~04T3>4 

“004537“ 

040644 


JSR 

” R5TVRTFCC ” 

TNOfi FIRST BIT A ZERO ~ 

> 

5 

804 

0*1360 

177777 



• WORD 

177777 

1 SECTOR ALL ONES 


6 

805 

0*1362 

QQQOQU 



• WORD 

0 

1FIRST WORD 


7 

806 

041364 

177776 



•VORTT 

177776 

iLOSE BIT 0 

1 

8 

807 

0*1366 

005737 

001322 


1ST 

ERRFLC 

IERRORS? 

f 

l 

7i 

808 

041372 

001002 



BNE 

ECCDI1 

IC0N1INUE IF YES 

ho 

809 

0413 74 

UUOISr U4T642 


JMP 

ECCDEX 

>AND EXIT 

> 

11 

810 

0*1*00 

005204 


ECC011t 

INC 

R4 

1SUBTEST NUMBER*11(PICKED UP FIRST ZERO 

i 

12 

811 

041402 

00*537 

041652 


JSR 

R5jECCERR 

INOW CHECK ERROR BIT 

ini 

81? 041406 

0057 37 UO T3Z2 


“TST 

ERRFtC 

lERPOft OK? 

> 

«4 

813 

041412 

001402 



BE C 

ECC012 

fCONTINUE IF YES 


15 

814 

041414 

000137 

0*16*2 


JHP 

ECCDEX 

IEXIT IF NO 



--815 

0414 20 * 

“005204 


rEceirrrr 

"INC 

K4 

IS0BTEST“M0MBXR-12CERR0R“1IT Of>- 

l-TTi 

816 

041422 

00*537 

040644 


JSR 

R5iVRTECC 

INOV TRY LAST BIT 


1 C 

817 

041426 

177777 



• UCRD 

177777 

ISECTOR ALL ONES 


19] 

818 

0414 30 

000776 



• w Oku 776 

ILAST WORD 


20 

819 

041432 

077777 



• BORO 

77777 

1LAS1 BIT 


21 

820 

041434 

005737 

001322 


TST 

ERRFLC 

IERROR? 


22 

u-- 821 

041440 ^JUIOU? 



■BNE 

—ECC013- 

ICONTINUE IFYE5- 

I! 

231 

822 

041**2 

000137 

041642 


JHP 

ECCOEX 

IEXIT IF NO 



| 823 

041446 

00520* 


ECC013I 

INC 

R4 

ISU8TEST NUHBER»13<LAST BIT ERRORED) 



!--824 

0*1 *50“ 

00*537 

0*1652- 


JSR 

BSjECCFHTl 

1 CHECK ERR0R“"8TT-* 


2t> 

825 

041454 

005737 

001322 


TST 

ERRFLC 

JERRROS OK? 


27 

826 

041460 

001402 



8E0 

ECC014 

ICONTINUE IF YES 


1— 
2« 

-——-827 

041462UUu1 

“0*16*2 


JHP 

ECCOEX 

IEXIT IF NO 



o28 

0*1466 

00520* 


ECCR1*> 

INC 

R4 

ISUBTEST NUHBER»1*(ERR0R BIT OK) 


If 

629 

041470 

004537 

040644 


JSR 

RSjWRTECC 

ITRY MIDOLE OF SECTOR 



830 

0414 74 

'177777 



•WORD177777 

ISECTOR ALL ONES' 


32 ! 

831 

041476 

000376 



• WORD 

376 

IMIOOLE WORD 


33 

832 

041500 

177377 



• WORD 

177377 

ILOSE BIT 7 


34 

833 

0*1502 

005737“ 

“001322- 


"TST- 

ERRFtC 

1 ERROR SET? 


35 

834 

041506 

00100c 



BNE 

ECCDI5 

ICONTINUE IF YES 


36 

835 

041510 

000137 

041642 


JHP 

ECCDEX 

IEXIT IF NOT 


37 

836 

041514 

00520* 


“ EccDI5 * 

“INC 

R4 

i SUB TEST NOM6FR-T3THTDDlETEltITERRT _ 


1H 

837 

041516 

004537 

041652 


JSR 

R5j ECCERR 

1CHECKERK0R BIT 

! 

39 

838 

041522 

005737 

001322 


TST 

ERRFLC 

IBIT OK? 

i 

40 

-839 

0*1526 

001402 



"8E0 

ECCDI6 

ICO NO IF YES 


41 

840 

041530 

000137 

041642 


JMP 

ECCDEX 

ILEA YE THIS PLACE IF NOT 


42, 

841 

041534 

005204 


ECC016I 

INC 

R4 

ISUBTEST NUHBER®16CCRC BIT ACAIN ,0K) 


43 

842 

0*1536 

004537—040644 


JSR 

R5»MRTECC 

INCH LET'S FOOL htYH A CHECKER 


44 

843 







IBOARO PATTERN* 


45 

844 

041542 

125252 



• WORD 

125252 

I SECTOR PATTERN(CHECKER BOARD) 



-£45 

041544~ 

"“000376 



• liOROr 

376 

IHIDOLE OF SECTOR . 


47 

846 

041546 

125052 



• WORD 

125052 

ILOSE BIT 7CIRICKY) 


48 

847 

041550 

005737 

001322 


TST 

ERRFLC 

1010 IT ERROR? 


49 

848 

0*1554“ 

“001002 



“BNE 

ECC0T7 

.ICONTINUE IF YES 


50 

849 

0*1556 

000137 

0*16*2 


JHP 

ECCDEX 

IEXIT IF NO 


51 

850 

041562 

005204 


ECC017* 

INC 

R4 

ISUBTEST NUMBER-17(CHECKERBD ERROR) 



— - 851 

041564” 

004 537—04T657 


JSR" 

RSjFCCERR 

1CHECK ECU ERROR BIT 


53 

852 

041570 

005737 

001322 


TST 

ERRFLC 

JERROR? 


54 

853 

041574 

001402 



BEO 

ECCD20 

ICONTINUE IF YES 


*>5 

8 5 4 

0*1576“ 

“000137“ 

0*16*2- 


JHP 

ECCOEJT 

lEXIT IF NOT CORRECT 


' b6 

855 

041602 

00520* 


ECCD20: 

INC 

R4 

ISUBTEST NUMBER*20(CRC BIT OK) 





8-15 


J SR RSjWRTECC _ % DO SAME TEST WITH REVERSE CHECKERBD* 

• WORD 052525 1HERE SI SECTOR PATTERN 

• WORD 376 I POSITION-MIDDLE OF SECTOR 

• WORD_05212_5_JLOSE B IT 8 _ 

tst errfLg Terror? 

BNE ECCD21 JCONTINUE IF YES 

JMP_ECCDEX___iEXIT IF ERROR_ 

INC R4 JSUBTEST NUMBER=21(SECOND CHECKER 0K> 

JSR R5* ECCERR i ERROR BIT OK? 

JSR_ RSjTSTCTL _JjiXIT TO TEST CONTROL HERE _ 

1 

I 

J 

MOV 81/ERRFLG I INSURE ERROR FLAG-1 

BR ECC022 IAND EXIT 

; 
i 

i 

_i_•_ 

i 

i 

j_ s __ 

i 

i 

i 

l ECC ERROR BIT CHECK ROUTINE 

I 

I 

I THIS SHORT SUROUTlNE HELPS REDUCE CODE 

I WHEN CHECKING ERROR DETECTION OF THE ECC LOGIC 

I 

1 AT EXIT R ^REFERENCE ERROR WORD(CRC ERROR BIT) 

J R3= ACTUAL ERROR REGISTER 

I 

J AND THE ERROR FLAG ■ERRFLG* WILL BE 

I SET IF R2 DOES NOT EQUAL R3 


; 

J 

t 


MOV 

OB 1T8jR2 

lSET UP REFERENCE WORD (CRC ERROR) 


MOV 

CMP 

BNE 

S0ERRj»R3 

R2,R3 

ECEROT 

IFETCH ERROR REGISTER 

J EQUAL ? 

IEXIT IF NO 


CLR 

RTS 

J_ 

ERRFLG 

R5 

IRESET ERROR FLAG IF YES 

IAND RETURN 



TNA22.PM 


8-N0V-77 














smdia.mac 


MACRO V06-03 21-APR-78 00*02 PACE 8-17 




JR4_» SOB TE ST NUMBER»2(ECC ERROR) _ 

80UCNT»R3 JTRANSFER STOP? 

R2 JSET UP REFERENCE 

R2»R3_JWORD COUNT OVE RFLOW? _ 

EC DC3 . {CONTINUE IF NO 

EOCEX JEXIT IF OVERFLOWED 

_R4 _ J SUB TEST NUMBER=3_ 

3ECCPB»R3 /FETCH BIT POSITION REGISTER 

R2 ;SET UP REFERENCE WORD 

R2»R3_IB IT ZEROED?_ 

ECDC4 /CONTINUE IF YES 

EOCEX JEXIT IFNO 

R4_J SUBTEST NUMBER =4 (BI T POSITION DION *T CHANGE) 

B 1 T15»3ECCPW /RESET ECC INHIBIT 
R5 »WRTECC I TRY ECC CORRECTION OF 1 ERROR BIT 

0 }PATTERN=U 

0 /PCS ITI ON 1 

1 JFIRST BIT IS BAD 

ERRFLG_JERROR SET(SHOULDBF)_ 

ECDC5 /CONI INUE IF YES 

EOCEX JEXIT IF NO ERROR 

R4 JSUBTEST NUMBER=5<ERR0R DETECTEO) 

R5>ECCERR JCHECK ERROR BiT(CRC) 

ERRFLG JOK? 

ECDC6 JCONTINUE IF YES 

EDCFX JEXIT IF NO " 

R4 JSUBTEST NUMBER=6<ECC ERROR DETECTED) 

3ECCPBjR3 JFFCTH ECC BIT POSITION REG 

8 B IT 0 j R 2 JSET UP REFERENCE WORO 

R2*R3 JB ITS SET? 

ECDC7 JCONTINUE IF YES 

EOCEX JEXIT IF NO 

K4 JSUBTEST NUMBER=7(C0UNT=1) 

3ECCPW»R3 jFETCH PATTERN WORD 

' R2»R3 “ /SET IF PATTERN WORD OK 

ECDC10 JCONTINUE IF YES 

EOCEX JEXIT IF NO 

R4 JSUBTEST NUMBER=10(PATTERN OK) 

R5jWRTECC JTRY 11 BIT ERROR 

0 JFIELD=0 

“ 0 ." JPOST I0N=1 '.. 

3777 jERROR IS FIRST 11 BITS 

ERRFLG JERROR? 

EC DC 11 JCONTINUE" IF" VIS * 

EDCEX JEXIT IF NO 

R4 JSUBTEST NUMBER=11(ERROR OCCUREO) 

R5»FCCEffR J CHECK' ECC ERROR BIT 

ERRFLG JOK? 

ECDC12 JCONTINUE IF YES 

EDCEX ' JEXIT IF NOT 

R4 JSUBTEST NUMBER=12(ERROR BIT OK) 

SB ITOjR2 JSET UP REFERENCE FOR BIT POINTER 

aECCPB*R3 JFETCH BIT POSTION REG 

R2»R3 jOK? 

EC0C13 JCONTINUE IF YES 

'EDCFX ' JEXIT IF NO 

R4 JSUBTEST NUMBER=13(COUNTER OK) 
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1027 042222 017703 136572 

”T02 8~D42226“012702—003 777" 

1029 042232 020203 

1030 042234 001402 

~~T031 “D42236—D00T37—042504“ 

1032 042242 005204 

1033 042244 004537 040644 

"1034 042250 - 000000- 

1035 042252 000000 

1036 042254 007777 

"1037 042256“005737—00T322" 
1038 042262 001002 

10^9 042264 000137 042504 


1040 042270 005204— 


1041 042272 

1042 042276 

1043 042302 

1044 042304 

1045 042310 

1046 042312 

1047 042316 

1048 042322 


004537 

005737 

“001402" 

000137 

005204 

012702“ 

017703 

020203 




1049 042324—001402~ 

1050 042326 000137 

1051 042332 005001 

105 2 " - - 

1053 0*2334 012704 

1054 042340 016137 

105 5 "042346—005721““ 

1056 042350 010146 

1057 042352 004537 

1058 042356 000000"" 

1059 042360 OOOOCO 

1060 042362 000001 

1061 042364 005737““ 

1062 042370 001002 

1063 042372 000137 

1064 * 0423 76 005204“ 


005737—O0T32 
001002 
000137 042504 

005204- 



1065 042400 

1066 '0424 04 

1067 042410- 

1068 042414 

1069 042420 

1070 042422" 

1071 042426 

1072 042430 


013702 

017703 


004537—04165r 
005737 001322 

001406 

000137—Q4250r 
0202 03 
001402 


"1073 04 24 32—000137—042504” 

1074 042436 005204 

1075 042440 012702 000001 

"1076---- 

1077 

1078 

“1079--- 

1080 

1081 

-1082 042444—017T03-136346" 

1083 042450 020203 


MOV 8ECCPW#R3 

HdV 13777782 

CMP R2*R3 

BED EC0C14 

-jhp-toctx— : — 

EC0C14* INC 84 

JSR 85#WRTECC 

—-"•¥omr—o- - 

•WORD 0 

• WORD 7777 

--‘-r S1-~ER R FLC- 


041652 

001322 

042504 

“110041“ 

136474 


042504 


000017 

002612 


040644 


BNE 

JHP 

~ECDCT5T“1NC 

JSR 

TST 

~—-BEO 

JMP 

ECDC16t INC 

-MOV“ 

MOV 

CMP 

-BEO" 

JM P 

EC0C17* CLR 


042362 


7777 

"ERR FLC - --- 

ECDC15 
EOCEX 

“R4-—--~ 

R5jECCERR 
ERRFLC 

"EC 0 C 16 --—- 

EOCEX 

84 

“C110041TR2- 

BECCPBjR3 

R2«R3 

~ECDCT7~- 

EOCEX 

R1 __ 

017*R4 

SI0RGCR1?*ECD17 

iRm- 

Rli-(SP) 

R5*VRTECC 


EC017* 


• BORO-0 

• WORO 0 
•WORD 1 

"TST-E 


042362 

136410 


MOV 

MOV 

-"JSR" 

TST 

BEO 

--JMP" 

CMP 

6E0 

---—JMP" 

EC0C21* INC 
MOV 


ERRTU6- 

ECDC20 

EOCEX 

Ttt- 

EC017jR2 
d£CCPWiR3 
RS/ECCERTT” 
ERRFL6 
EC DC 21 
"EOCEX ' 
R2*Ri 
EC0C21 

EOCEX- 

R4 

0BIT0#R2 


CMP R2#R3 


1FETCH ERROR PATTERN 
1SET UP OESIREO RESULT 
IEOUAL? 

^CONTINUE IF YES 

te xrrn f~no- - -- 

IPATTERN OK(NO HARO ERROR! 

IFORCE HARO ERROR 0>11 
ISECTORED “ “ ~ 

IFIRST WORD 
*12 BIT ERROR 

"TERROR SETT --I---- - 

ICONTINUE IF YES 
#EXIT IF NO 

TSUB 1ESr NumB¥R*15Ta"N”FRR0R“TS'”¥ETT-- 

ICHECK ERROR BIT SET 
lOK? 

"*C0NTINUE"IF~TE5T-- 

/EXIT IF NO 

ISUBTEST NUMBER S 16(ERROR SET?__ 

iFETCH COUNT REGISTER 
IEQUAL? 

"I C 0NTTNUE“Tmf ES-- 

IEXIT IF NOT 

ISUBTEST NUMBER a 17CCOUNTER OVERFLOWED? 

3AN0 HARD ECC ERR0R“6ETFCTE0--~" 

IFORCE SUBTEST NUHBER»17 
1LOAO BIT PATTERN 

“/UPDATE POINTER - - 

ISAVE R1 

TWRITE A SLIDING BIT ERROR 

IS EC TORsOT-- 

IPCSITION *1 
IBIT PATTERN 

“/ERROR SET?CSHOULD BET - 

ICONTINUE IF YES 

IEXIT IF NO _ _ 

*SET UP REFERENCE FOR PATTERN COMPARE 
IFETCH PATTERN WORD 

1CH EC K E8 ROR "B IT -- 

I ERR 08 SET? 

ICONTINUE IF YES * 

"IEXIT 1F "ERROR"~~—“--— 

IPATTERN OK? 

ICONTINUE IF YES 

IEXIT IF NO ~ — —--- - -- 

ISUBTEST NUMBER»21CPATTERN OK? 

ISET UP FOR COUNT CHECK 
* 

I NOTE* UNTIL A SINGLE BIT ECC ERROR 
* PASSES THE 11 BIT POSITION 

“I IK THE~$E^rOR~FTlLOTTHE"COWr“ 

I REGISTER WILL BE THE VALUE 1« 

I 

TrET(nr(TOuNrREGlSTER“- 
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r 



6 

1084 042452 

001402 




BEO 

EC0C22 

2C0NTINUE IF YES 

r. 

t 1 . 

1085 042454 

000137 

042504 



JMP 

EDCEX 

2 EX IT IF NO 


2 

1086 042460 

005204 



ECDC22> 

INC 

R4 

1 SUBTEST NUMBER-22(COUNT OK) 


3 

1087 042462 

012601 




MOV 

<SP)+*R1 

2REST0R R1 



1088 042464 

010137 

042514 



MOV 

R1jTMPCNT 

2 SAYE IN TEMP* 

5 

5 

1069 







JAT THIS POINT WE WILL 


'4 

1 U90 







JREUSE THE PRECEEDING CODE »FROM 



1091 







j SUB TEST 17 TO SUBTEST22, TO 

& 

* 

1092 







JSLIOE THE SINGLE BIT TROUGH 11 



1093 







IPOSITIONS.IF AN ERROR SHOULD OCCURj 


to 

1094 







ILCCA T 1 ON "TMPCNT* WILL BE A 

» 

U 

1095 







IAN INOEX ON TABLE “SIORG" TO AID THE 



1096 







ITHE TECHNICIAN IN DEBUG 6 ING.AODING TMPCNT TO 



1097 







2 ADDRESS siorg will point to the 

5 

14 

1098 







JBIT POSITION FAILING. 


7 

1099 







2 

[16 

11G0 042470 027727 

136324 

“002000 


CMP 

aeccpwjSBiTio 

2 SEE IF WE ARE ON LAST BIT 

} 

~ 

1101 042476 

002716 




BLT 

ECDC17+2 

»00 NEXT BIT IF LESS THAN 



1102 042500 

004537 

003342 


ECDC24 < 

JSR 

R5* T STCTL 

J GO HOME 


,CJ 

1103 







2 

2 > 


1104 







5 


~ 

1105 042504 

012737 

000001 

001322 

EDCFX: 

MOV 

81 > ERRFLG 

2 SET ERROR FLG = 1 



1106 042512 

000772 




BR 

ECDC24 

2 AND EXIT 



1107 





1 





1108 





; 





1109 





i 



» 


1110 





i 




— 

2 ? 

1111 





i 




7" 

1112 





i 




7»’ 

1113 042514 

000000 



TMPCNT * 

• WORD 

0 

) TEMPORARY LOCATION 



1114 





I 




31 

r ~~ 1115 





2 





1116 





l 




3:1 

1117 









— 

34 

1118 





2 




77 

1119 





J 




77 

1120 





2 

TNA23 

9-N0V-77 



1121 





2 




~ 

1122 





2 




77 

1123 





2 




fe 

1124 





2 

ECC COMPATIBILITY/EXERCISE TESTS 

1 

,41 

11 2 c 





2 




42 

1126 





2 


' 


‘41 

1127 





2 

THESE TESTS 

CHECK THAT THE CONTROLLER 


1128 






UNDER TEST IS 

GENERATING THE SAME CRC/ECC PATTERNS 



1129 





2 

THAT PREVIOUS 

211 CONTROLLERS HAVE GENERATED. 


j 43 

1130 





2 



ft 

147 

1131 





2 

A SECOND PART OF THIS EXERCISE IS TO 


|48 

1132 





2 

FORCE CRC ERRORS ON VARIOUS AREAS ON THE DISK 



1133 





2 

AND CHECK THAT 

THE ECC INFORMATION GENERATED 

ft 

.7 1 1 3/. 





2 

BY THE ECC LOGIC IS CORRECT.TESTS TNA21 AND TNA22 


7" 1125 





2 

DO SIMILAR CHECKS HOWEVERjTHOSE TESTS CENTER ON 


• 

! 1136 





2 

THE FIRST WORD 

OF THE DATA FIELD. 

I 

7 

1137 





2 


, 


7, 1138 





2 _ 





1139 


’ 



2 



B 


1140 042516 

005004 



TNA23: 

CLR 

R4 

1 SUBTEST NUMBER = Q 


i 
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042520 004537 004276 

042524 012700 024652 

042530 005010 

042532 023727 001046 177400 

042540 001402 

042542 000137 042752 

042546 

042546 013760 001046 000004“ 

042554 004537 004034 

042560 012737 000001 044312 

04 2 5 66 004 S3 7“02 2700- 

042572 005737 001322 

042576 001402 

042600 000137 042752- r ~ 

042604 00S204 

042606 012700 040632 

042612—013702—001234-— 

042616 0063U2 

042620 016260 001200 000002 

042626 “013760- 001046—ff00004T 
042634 162760 000012 000004 

042642 005237 001176 

042646—004537 022700-~~ 

042652 005037 001176 

042656 005737 001322 

042662 001402' ~ 

042664 000137 042752 

042670 005204 

042672—013701-001050- 

042676 006301 

042700 016002 000002 

042704 060201- - 

042706 062701 000020 

042712 011103 

042714 013702—001264- 


042720 020203 

-0 42722—001402- 

042724 000137 042752 

042730 005204 

042732—016103—000002“ 
042736 013702 001266 

042742 020203 

042744—001002- 

042746 004537 003342 


042760 000772 


JSR 

MOV 

CLR 

CMP 

DEO 

JMP 

ECOPMI 

MOV 

JSR 

MOV 

JSR - 

1ST 

8E0 

-JMP~ 

ECCONlt INC 
MOV 

-MOV 

ASL 

MOV 

-MOV 

SUB 

INC 

JSR - 

CLR 

TST 

-BECT 

JHP 

ECC0M2* INC 

-MOV 

ASL 

MOV 

-ADD- 

ADO 

MOV 

-MOV 


CMP 

-BTEO" 

JMP 

ECC0M3I INC 

-MOV 

MOV 

CMP 

-BNE~ 

ECC0M4I JSR 


R5«R0UEST 
8ISECVB«RO 
<R0> 

WPSECj 8177400 
EC OHM 
ECCOMEX 


IREOUEST THE FORMATTER 
1 USE ONE SECTOR WRITE BLOCK 
UNSURE SECTOR ZERO 
1256 WOROS PER SECTOR 
( GO ON IF yes 
I EX IT IF NO 


bPSEC j4(RO) jINSUREVORD COUNT 

R5*ClRBUF ICLEAR BUFFER AREA 

OIjODBUF ihake data for sector»i bit 

“R5.0XFER 160 WRITE SECTOR : - 

ERRFLG (ERRORS? 

ECCO.il {CONTINUE IF NO 

'ECCOMEX I EX IT IF ERROR 

R4 !SUB TEST NUHBER*1<SECTOR WRITTEN OK) 

8RDCDE*R0 {FETCH READ ALL COMMAND 

CURDSK.RZ -iENTER PR0PER BOFFER"aRTA- 

R2 { 

IBFTBL(R2)#2<R0){ 

“WPSEC VI (ROT-{ S ET'cP—iORtrC OUNT- 

810**4<R0) {INCLUDE HEADERS#CRC»S AND ECC WORDS 

SPECHO {FLAG WEIRD TRANSFER 

“R5jDXFER AGO READECC WORDS 

SPECHO {CLEAR WEIRO XFER FLAG 

ERRFLG (ERROR SET? 

ECCOmZ (CONTINUE IF NO 

ECCOMEX (EXIT IF ERROR 

R4 (SUBTEST NUMB£R*2(REAG SUCESSFUL) 

"POSWPiRT-(SET UP POINTER-TO LOOmnnECC^WOROT' 

R1 (MAKE WORDS PER SECTOR AS CORE ADOR 

2(R0)jR2 (FIND OSTARTING AOOR. 

“R2*R1 ' (COMPUTE ECC WORD POSITION 

820*R1 (INCLUDE HEADERS AND HEADER CRC'S 

<R1)»R3 (FETCH FIRST ECC WORD 

“ECCW17R2 (FETCH REFERENCE-WORD- 

( THE REFERENCE WOROS USEO HERE 
( WERE READ FROM THE FIRST ECC 
(211 CONTROLLER AND WERE' INCLUDfi 
(IN THIS ASSEMBLY* 

R2»R3 JEQUAL? 

“ECC0H3-(CONTINUE' TV YES - 

ECCOMEX (EXIT IF NOT 

R4 (FIRST ECC WORD COMPATIBLE 

“2CR1 )TR3-(F ETCH SECOND WORD'-- 

ECCV2jR2 (SET UP SECONO REFERENCE 

R2»R3 (EOUAL? 

“ECCOMEX--- 

R5USTCTL (EXIT HERE 


"BljERRFLl 

ECC0M4 


TSETERRdR'Tun 

(ANO EXIT 




5 ’ 
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i 



6 

1198 






1 



( 

2 

1199 






1 




2 

1200 






I 



1 

11 

1201 






1 



I 

i 

1202 






J 



§>’ 

T 

1203 






1 




6 

1204 






l 




7 

1205 

• 





1 

TN45.ECC 

114-N0V-77 


H 

1206 









t 

9 

1207 






J 


1 

I 

’0 

120fi 






I 

FORMAT PROGRAM ECC AND NON ECC CONTROLLERS 


1! 

1209 






j 




1 ' 

1210 






1 




1.9 

1211 






l 

THIS PROGRAM 

WILL FORMAT ANY SIZE 

» 

14 

1212 






l 

STORAGE MODULE DISK DRIVE.16K OF CORE IS REQUIRED TO 


19 

1213 






1 

RUN THIS PROGRAM 

• 


16 

1214 






J 



& 

77" 

121 5 






1 




16 

1216 

042762 

005004 



TN45* 

CLR 

R4 

ISUBTEST NUMBER=0 



1217 

042764 

004537 

004276 



JSR 

R 5.RQUEST 

IREGUEST FORMATTER 

a 

7- 

1218 

042770 

1C5777 

136004 



TSTB 

SDCSR 

lAHVE IT? 


~ 

1219 

042774 

100402 




BMI 

FT1 

ICONTINUE IF YES 


?2 

1220 

04 27 76 

000137 

U43270 



JHP 

FTEX 

JEXIT IF NO 

a 


1221 

043002 

Q052U4 



Flit 

INC 

R4 

ISUBTEST NUMBER S 1(FORMATTER READY) 


24 

1222 

043004 

0045 3? 

016332 



JSR 

R5*DISKID 

1SELECT DISK DRIVE 



1223 

043010 

01C277 

135766 



MOV 

R2 $ 3DuSH 

ISELECT 

a 

77 

1224 

043014 

000240 




NOP 




77 

1225 

04 30 16 

0U5777 

135770 



TST 

SDSTAT 

IDRIVE READY? 



1226 

043022 

100402 




BHI 

FT2 

ICONTINUE IF YES 

5 

29 

1227 

043024 

000137 

043270 



JMP 

FTEX 

1EXIT IF NO 


; 30 

1228 

043030 

005204 



FT2* 

INC 

R4 

ISUBTEST NUMBER®2(DRIVE READY 


7TT 

1229 

043032 

005001 



FT3: 

CLR 

R1 

UNITIALIZE OFFSET 

D 


123 0 

04 30 34 

0137o1 

001136 

044312 

FT4: 

MOV 

CURSECjODBUF <R1); LOAD CURRNT SECTOR 0 


|99 

1231 

043042 

053761 

001140 

044312 


BIS 

C UR HDj ODBUF < R1 ) 

1 AND HEAD 

! 

77 

1232 

043050'" 

"005721 " 




TST 

(R 1 ) ♦ 

1P0INT TO CYLINDER ENTRY 

D 

9C 

1233 

043052 

013761 

001142 

044312 


MOV 

CURCYL.ODBUF(R1)lAND CYLINDER 

; 

36 

1234 

043060 

00 r 721 




TST 

(R 1 ) ♦ 

1LOOK AT NEXT WORD 

: 

37 

-- 1235 

0430 62”' 

005737“ 

”0010 74”” 



' TST 

ECC 

IECC CONTROLLER? 

» 

36 

1 1236 

043066 

001413 




BEO 

FT 5 

ICONTINUE IF YES 


77 

! 1237 

043070 

013761 

00113o 

044312 


MOV 

CURSEC.OOBUFCRl)lENTER SECOND SET 


1-19 

1238 

043076 

053761 

001140 

044312 


BIS 

CURHDjODBUF(R1 ) 

1 

a 

41 

1239 

043104 

005721 




TST 

(R1 > ♦ 

1P0INT TO CYLINDER ENTRY 


77 

1240 

043106 

013761 

001142_ 

J)44312 


MOV 

CURCYL.ODBUF(RI)! 


43 

1241 

0431 14 

005721 




TST" 

(R 1 ) ♦ 

JLOOK TO NEXT WORD 

1 

44 

1242 

0431 16 

005237 

001136 


FT5 * 

INC 

CURSEC 

ILOOK AT NEXT SECTOR 


45, 

124 3 

043122 

023727 

0Q1136 

000037 


CMP 

CURSEC.»37 

IFOR MATTED AT LEAST 1 SURFACE? 


46 

r~ 1 24 4 

04 3130'" 

003011” 




BGT 

FT6 

ISTOP IF YES 

a 

j 4 7 

1245 

043132 

023737 

001136 

001040 


CMP 

CURSEC.MAXSEC 

1LAST SECTOR ANYWAY? 


li 

1246 

043140 

003005 




BGT 

FT 6 

J GET OUT THE 


[7-i 

1247 

043142 ~ 

013702" 

— 001050” 



MOV 

P0SWP.R2 

JCMPUTF NEXT HEADER ADDRESS 

» 

|77 

124 8 

043146 

006302 




ASL 

R2 

IMAK ' WORDS PER SECTOR USEFUL 


61 

1249 

04 31 50 

060201 




ADD 

R2 jR 1 

1 ADD TO PRESENT POINTER 


62 

125 0 

043152” 

000730“ 




BR 

FT4 

1 AND GO ON 

1 

77 

1251 

043154 

012700 

043302 


FT6* 

MOV 

CFMTBKjRO 

IPCINT TO FORMAT BLOCK 



; 1252 

0431oO 

006201 




ASR 

R1 

iSHIFT REMAINDER FOR WORD COUNT 


7 

1253 

043162 

005101" 




COM 

R1 

11 • S COMPLEMENT (PICK UP ONE WORD) 

a 


1254 

'I 

043164 

010160 

000004 



MOV 

R1*4(R0> 

1 ENTER INTO WRITE BLOCK 


» 
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I 



N 6 

1255 

043170 

013710 

001162 



HOY 

ENDSECjCRO) 

I LOAD UP DISK ADDRESS 

j 


1256 

043174 013760 

“001766” 

000006 


mTT? 

fNDCYL»6(R0) 

I 

*1 

■ 2 i 

1257 

043202 

053710 

001164 



BIS 

ENDHD# CRO) 

1 

•3 

1258 

043206 

005237 

001176 



INC 

SPECMD 

( SET SPECIAL XFER FLA6 


1259 

043212 UU4 537 

022700 



JSR 

RSjOXFER 

J6CTF0RMAT 

» 

S 

1260 

043216 

005037 

001176 



CLR 

SPECMD 

ICLEAR SPECIAL XFER FLA6 


6 

1261 

043222 

0u573? 

001322 



TST 

ERRFLG lERRORS? 


7 

1262 

04 3226 

001020 




6NE 

FTEX 

IEXIT IF YES 

i 

8 

1263 

043230 

U13702 

001044 



MOV 

MAXCYL>R2 

1SET UP TO CHECK ALL DONE 


9 

1264 

043234 

005202 




IhC 

R2 

1 


to] 

1265 

U45C.56 U2U25# 001166 



CMP - 

R2 »EnDCYL 

i£Nir~oF dtsk? : — — — ~ 

» 

11 

1266 

043242 

001415 




BEO 

FMTOUT 

IEXIT IF YES 

j 

12 

1267 

043244 

013737 

001162 

001136 


MOV 

ENDS2C»CURSEC (LOOK TO NEXT RANSFER IF NO 


: 13 

1268 

043252 

U1.57.i7 00 1164 

001140 


"MOV : 

ENDHDjCURHD 

1 

i 

H 

1269 

043260 

013737 

001166 

001142 


MOY 

ENDC»L*CURCYL J 


|l* 

1270 

043266 

000661 




BR 

FT3 

IAND SET BUFFERS UP AGAIN 



1271 






~J 



9 

TT1 

1272 






1 




•S' 

1273 

043270 

012737 

000001 

001322 

FTEXt 

MOV 

BWERRFL6 

I SET ERROR FLAG-1 


19 

i “ 1274 

043276 

004 537 

003342 


TKTOUT* 

JS R 

R5*TSTCTC 

IEXIT 

» 

20 

1 1275 






1 




21 

1276 






I 




22 

1277 






1 



» 

23 

1278 

043302 

000000 



FHTBKt 

• bORO 0 

(SECTOR HEAD-0 


24 

1279 

043304 

044312 




• BORO 

ODBUF 

IOUTPUT BUFFER 


?.*> 

1280 

04 3306 

1774 00 




• YORIT 

177400 ’ 

I BORO* COUTH SFTttTBETET 


ji‘« 

1281 

043310 

000000 




• If CRD 

0 

(CYLINDER ADDR-0 

i 

I 

1282 

043312 

000010 




• BORO 

FMTCHO 

(FORMAT COHMANOCNO 60> 


1284 

1285 
”1286 

1287 

1288 
“1289“ 

12vO 

1291 

“1292“ 

1293 

129* 
~~1295~ 

1296 

1297 
“1298~ 

1299 

1300 
“1301 

1302 

1303 
“1304 

1305 

1306 
"1307 

1308 

1309 
"1310 

1311 


14H«ECC TEST NUMBERS 46 » 50 13-N0V-77 

TURN AT THEC K~TE ST- 


THIS TEST CHECKS THE FORMAT 
OF ALL THE HEADER VOROS BY 
~CD K M AN DT R5~T”t 0 M P LE T E~S URFX CF~WI TIT 
AND USING THE FORMATTERS LOGIC TO 
CHECK THE HEADER BOROS* 


04 3314_005 0 04 

043322 

043322 012700 035530 

043326—012710—OOOOTO" 
043332 013740 001142 

043336 013701 001040 

04 33 42—013702—0010 50“ 
04 3346 010203 

043350 005301 

043352 100402- 

043354 060203 


JINITIALIZE SUBTEST NUMBER 
TREOUEST 2TT--- 

IGET COMMAND ENTRY CB ADDRESS 


TN46S CLR R4 

-JSR-R 5 i R OU E ST - 

TN46At 

MOV 0BRC8+8 »*R0 

-NOV —B »RTCMDiTR"D7 iSPEClF f ~WRTTF^OMMANlT 

MOY CURCYL#-CROJ UNITIALIZE CYLINDER 

HOY MAXSECjRI ICOMPUTE ONE SURFACE NORO COUNT 

M0Y-~PDSYP#R2-it0A0 R2 ~«iTH YDRO CDuNT/SNE SECTOR 

MOY R2#R3 ILOAD INTO R3 ALSO 

TN46B* DEC R1 iSTART LOOP 

BMI TN46C’ t EXIT IF DONE 

ADD R2jR3 J ADD ANOTHER SECTOR COUNT HERE 
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BR 

TN46B 

1 GO ON 


NEG 

R3 

lMAKE 2'S COMPLEMENT FOR WORD COUNT 


HOV 

R3j-CRO) 

lENTER INTO TRANSFER BLOCK 


MOV 

0 TN33*-< RO) 

1 SPECIFY OUTPUT BUFFER 


MOV 

CURSEC»-<RO> 

1 SPECIFY SECTOR 


BIS 

CURHDj(RO) 

IOR IN CURRENT HEAD 


JSR 

R5 jDXFER 

iREAO HEAOER 


TST 

ERRFLG 

i AN Y ERRORS? 


BNE 

TN46EX 

iEXIT IF YES 


MOV 

0WRCHKi1OCRO) 

iL0AO WRITE CHECK COMMAND 


JSR 

R5jOXFER 

iGO WRITE CHECK LAST DATA TRANSFER 


MOV 

BWRTCMDyIG(RO) 

IRELOAD WRITE COMMAND 


TST 

ERRFLG 

Terrors? 


BNE 

TN46EX 

iEXIT IF YES 


TST 

DKEND 

iARE WE AT THE END OF THE DISK MEDIUM 


BNE " 

TN46EX 

iEXIT IF ALL DONE 


MOV 

ENOSECjCuRSEC 

iUPDATE DISK ADDRESS 


MOV 

ENDHDj CURHD 

i 


MOV 

ENDCYLyCURCYL 

i 


INC 

R4 

iUPDATE SUBTEST COUNT 


BR 

TN46A 

iGO READ NEXT FORMAT 


JSR 

R5j T STCTL 

iGO TO TEST CONTROL 



12H.ECC TEST NUMBER A47 13-N0V-77 


FORMATTING PROGRAM 02 


THIS PROGRAM FORMATS THE DISK 
YTTROUT THE OPERATOR ENTERING ANT PARAMETERS* 

THE NUMBER OF SECTORS AND THE NUMBER OF DATA 
WORDS IN EACH SECTOR IS SPECIFIED IN THE FIRST PORTION 
OF THE DIAGNOSTICilF THE OPERATOR WISHES fO FORMAT 
A SECTION OR ONE SECTOR OF THE DISK SURFACE TEST50 
M.LOWS HIM TO DO SO.(BAD SECTOR BITS.WRITE PR OTECT ETCO 


• WORD 

0 

iREVOLUTION FLAG 

.WORO 

0 

J=MA XSEC *1 

■ WORD 

0 * • 

*=MAXSEC♦ ? 


} 

) 


J 


CLR 

R4 

iSUBTEST NUMBERED 


JSR 

RSjRQUEST 

iREQUEST 211 

, 

tstb 

aocsR 

CONTROLLER READY? 


BMI 

F2T1 

1 CONTINUE IF YES 


JMP 

F2TEA 

iEXIT IF NO 
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1369 043526 005204 

‘1370 043530 004537 01633T" 

1371 043534 010277 135242 

1372 043540 010237 044300 

Y373“043544—005777—135242* 

1374 043550 100402 

1375 043552 000137 044176 

1376 043556 005204 

1377 043560 013737 001040 

1378 043566 005237 043502 

1379 043572 005037 043500" 

1580 043576 013703 001050 


F2T1t 








1377 043560 

1378 043566 

1379 043572 

1380 043576 

1381 

1382 043602 

1383 043604 

1384 043610 
1365 043614 
1386 043616 
1367 043622 

1388 043626 

1389 043630 

1390 043634 

1391 043640 

1392 043644 

1393 043650 
139A 043652 

1395 043656 

1396 043662 

1397 043664 

1398 043666 

1399 043670 

1400 043674 

1401 043702 

1402 043710 

1403 04 3716" 

1404 043724 

1405 043730 

1406 043732 

1407 043740 

1408 043742 

1409 043746 

1410 043754 

1411 043756 

1412 043764 

1413 043766 

1414 043772 

1415 04 3776 

1416 044G04 

1417 044006 

1418 044014" 

1419 044016 

1420 044022 

1421 044026 

1422 044030 
142 3 04 4 0 36 
1424 044040 
142 5 044044 


04 35 02 


006303 "'. 

062703 000004 

005737 001074 

"001402-- 

062703 000004 

062705 044312 

005213- 

0G52o3 000004 

012704 044312 

013701"“001050- 

062701 000010 

005401 

01370$ 001010-- 

013715 001142 

010145 

010445- 

011445 

053715 044300 

0527 77 QQ001Cr"”T35(T7^ 

052777 000001 135070 

053737 001302 043676 

'06273 7 ~DO00 04—00TT36T 
005737 043500 

001012 

“023737 "D01T36—U43502 

001057 

005237 043500 

“012737 000002-U0T137 

000451 

023737 001136 001040 

“002445- 

005037 043500 

005037 001136 

023737—001140”DOITrer 
001404 

062737 000200 001140 


F2T3t 


F2T4s 

TZTST” 


044300_BIS 

0Q001CT 135076 F2T6 * BIS' 

000001 135070 BIS 

001302 043676 BIS 


001040 F2T71 


062737 000200 

QUO431- 

005037 001140 

105777 134752 

100375- 

023737 001142 

001462 

005237—001142 
043777 001302 


001140 


F2T11» 


001142 001044 


134726 


R4 

R 5 * DI $ KI 0 

R2#80USH 

R2jFMTD$K 

tdsta? — 

F2T2 

F2TEX 

R4 

MAXSECjESECTA 

ESECTA 

FSTHLF ~ 

P0SVPjR3 

R3 

84#R3 
ECC 
F2T3 
84#R3 
80DBUF*R3 
~<R3> — 

4CR3 > 
800BUF#R4 
POSVPjRI 
OIOjRI 
R1 

0CTL7RS 
CURCYLj(K5> 
R1#-(R5> 

’R4j-'CR5r- 

CR4)#-( R5) 
FMTDSK# CR5) 


I SUBTEST NUNBER-1CF0RMATTER READY! 

JPOSITION DRIVE SELECT BITS 

ASELECT UNIT 

iSAVE FOR LATER USE 

* DRIVE RE7TDY? 

lECONTINUE IF YES 

JEXIT WITH ERROR 

ASUBTEEST NUMBER-2CDRIVE READY! 

ASET UP REV FLAG 
I 

ICLEAR REVOLUTION FLAG — 

ILOAD NUMBER OF WORDS PER SECTOR 

UNTO REGISTER R3 

1 MULTIPLY BY 2 FOR MEMORY USE 

I INCLUDE HEADERS IN COUNT 

IECC CONTROLLER? 

“1G0 NO IF YES “ 

I ADJUST FOR ECC WORDS 
ICOMPUTE ADDRESS FOR SECOND SET 
JMAKE FIRST HEADER WORD VALID 
ASET SECOND SETCDOESN 1 T MATTER IF NON ECC 
I ENTER A00RESS OF FIRST HEADER 
ALOA D R1 WITH 8W0RDS PER "SECTOR 
I INCLUDE HEADERS IN WORO COUNT 
JMAKE 2 1 S COMP 

ASET R$ AS POINTER TO DISK ADDR'S 
ALOAD WORO COUNT 
ALOAO WORD COUNT 

ALOAD CORE ADDRESS — 

ALOAD DUSH 

AOR IN UNIT SELECT BITS 


8FMTCHDj wOCSIf ASET OCSR FOR FORMAT 


8G0*S0CSR 
SEKINB*F2T6+2 
"84jCURSEC 
FSTHLF 
F2T7 

"CUR SEC jTTSECTa” 
F2T10 
FSTHLF 

82jCURSEC- 

F2T10 

CURSECjMAXSEC 
~F 2 T10 
FSTHLF 
CURSEC 


ASET GO BIT 

ASET SEEK INHIBIT BIT 

- n u C -^ E NT~SEETOTnCU( 

AFIRST time around 
ANO iCHECK IF SURFACE OONE 
ADONE WITH FIRST PASS 
ANO GO FORMAT AGAIN 
AYES SET FLAG ANO SPIN AGAIN 
A SET CURSEC TO 2 
A ANO GO FORMAT AGAIN 
A OONE WITH SECOND PASS? 

ANOjGO FORMAT AGAIN 
1RSET PASS COUNTER 
JRESLT CURSEC 


~CURH0jNATHD iOONE VITH SURFACES1 


F2T11 

8HDINCjCURHD 

F2T10- ~ 

CURHO 

80CSR 

•—4 

CURCYL#MAXCTL 
F2T0UT 
CURCYL 

SEKINB^OOCSR 


AYES GO INCREMENT CYLINDER 
A INCREMENT HEAD COUNTER 
AANO FORMAT AGAIN 
ARESET HEAD COUNTER 
AWAIT FORMATTER READY? 

r 

aend of OISK 
JEXIT IF YES 

ilNCREMENT TRACK COUNTER IF NO 
ACLEAR SEEK INHIBIT 
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BIC SEKINB.F2T6+2 I CLEAR SEEK INHIBIT BIT _ 

CMP (R3)+*(R4)+ lINDEX POINTERS TO TRACK ADDRESS 

INC <R3> IINCRENEBT BOTH TRACKS AODR 

INC_<R4>_;__ 

INC 4(R3) JSET SECOND HEADER WORDS 

INC 4(R4) ) 

CMP_-(R3 J.-CR4) _JRESET POINTERS_TO FIR_SI_ 

JHEADER WORD ADDRESS 

TSTB aDCSR {WAIT FORMATTER READY 

BPL_.-4_| _ _ 

MOV CuRSECj<K4> JENTER NEW SECTOR NUMBER 

MOV CURSEC*4(R4 > JENTER NEW SECTOR NUMBER 

BIS_CURHO * (R4 ) _JAND HEAD _ 

BIS CURH0»4(R4) J 

MOV CURSEC.CR3) J 

MOV CURSEC.4(R3) j 

BIS CURHD,(R3) AENTER HEAD 

BIS CURHD>4(R3> I 

INC CR3) JINCREMENT SECOND SECTOR 

INC 4 < R3) j 

TST OOCSR jERRORS? 

BPL_F2T5_ICONTINU E IF N O_ ; _ 

INC ERRFLG JSET ERROR FLAG IF YES 

MOV B1>ERRFLG JSET ERROR FLAG TO 1 

JSR R5> TSTCTL JEXIT HERE 


XOR.PM 9-N0V-77 

ECC WORD CORRECTION ROUTINE 

Turn roUtTne — uses thI ecc PATTERN aregister 

AND ONE ENTRY POINT TO FORM A CORRECTED CORE 
WORD DURING THE ECC TESTS.AT EXIT REGISTER R3 WILL 
CONTAIN' THE CORRECTED WORD. 

CALL! JSR A PCO RRVPC 

_ AT ENTRY _ 4CR5)=C0RE WORD TO BE CORRECTED 

MOV 4<R5>j-(SP) jSAVE CORE IMAGE 
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! P 

6 

1483 044214 

011603 


HOV 

(SP)«R3 


fUSE R3 FOR WORK 


. n 

1484 044216 017702 T34576 


NOW 

IECCPUbRZ 


|R2*PATTERN WOrO ~ 


l 

2 

1485 044222 

032702 000001 

APR11 

BIT 

SBIT0/R2 


IRICHT JUSTIFT PATTERN RE1STER 

' 

3 

1486 044226 

001002 


BNE 

APR2 


ICO ON IF 00NE 



4 

1487 044250 006202 


ASR 

R2. 


ishifttricht tf bit o-o 



*> 

1488 044232 

000773 


ER 

APR1 


ICHECK IT 



8 

1489 044234 

040203 

APR2* 

SIC 

R2#R3 


1•/NOT* PATTERN WITH DATA 



7 

1490 044236 

04261)2 


BIC 

<SR>+*R2 


I.NOT OATA WITH PATfERN 


1 

8 

1*91 044240 

050203 


BIS 

R2,R3 


IOR PATTENR+OATA 



9 

1492 044242 

000207 


RTS 

PC 


ILEAVE ALL DONE 



1493 



I 





) 

TT 

1494 



1 






1495 



I 






13 

~ 1496 - 



I 





; i 

t4 

1497 



1 





! 

F 

1498 



I 





j 

F 

- -—— 1499 



J 





! 1 

17 

1500 044244 

000000 

BSECTl 

• BORO 

0 


IBECINNINC SECTOR 


I E 

1501 044246 

000000 

ESECTt 

• BORO 

0 


iENOING SECTOR ADDRESS 


« 

-1502 044250“ 

000000- 

ttSuft F < 

• BOR or 

0 


"TBEG1NNTN0 SURFACE 


! 3 

20 

1503 044252 

000000 

ESURF t 

• BORO 

0 


1 ENDING SURFACE NUMBER 


i .if 

1504 044254 

QOOOOO 

bIRKt 

• BORO 

0 


IBEGINNING TRACK 


1 

22 

1505 044256 

000000 

- ETRKl 

• BORD~ 

0 


TENDING - TRACK 


» 

k— 

23 

1506 044260 

OOOOOQ 

BDSEC* 

• BORO 

0 


IB AO SECTOR FLAC 


: 

* 

1507 044262 

000000 

WRPTl 

• BORO 

0 


IWRITE PROTECT FLAC 


► 

» 

1508 044264 

000000 

CSECT* 

• bORO 

0 


ICURRENT SECTOR 


> 

Li¬ 

re 

1509 044266 

000000 

tSURF» 

• BORO 

0 


{CURRENT SURFACE 



F 

1510 044270 

000000 

CTRKi 

• BORO 

0 


ICURRENT TRACK 



2R 

1511 044272 

1)00000 

BROI : 

• BORO 

0 . 


{HEADER aORD ONE - 


» 

29 

1512 044274 

000000 

bKD2i 

• BORO 

0 


{HEADER WORD 2 



30 

1513 044276 

000000 

NORN* 

• BORO 

0 


INORNAL SECTOR FLAC 



31 

-1 514 044500 UUUUUU 

FHTDSK 

r-iBQKD D 


ICURRENT DISK OUSHHBTTS- 



y 

1515 



1 






a 

1516 



1 






34 

1517' 








i i 

— 

3*> 

1518 



II 





i. 

36 

1519 



1 





i 

37 

-1520 





* 



i 

38 

1521 



1 






39 

1522 



1 






40 

""" --1523 



J 






41 

1524 



1 



• 



« 

1525 



1 





i i 

43 

1526' 



1 



M T t.’ 


j! l 

44 

1527 



1 



% f 4 \ 



45 

1528 



1 

OUTPUT OATA 

BUFFER 



46 

-1529 



1 





» 

47 

1530 



1 






46 

1531 




THIS BUFFER 

CONTAINS OATA FOR ALL DISK WRITE 

OPERATIONS 


49 

--- ”1532 



1 THIS BUFFER DATAIs 

F OR HAIT ED PRIOR TO ANY BRITE 

"OPERATIONS 

» 

50 

1533 



1 AS PART OF THE 

TESTING SEQUENCE* 



5* 

1534 



1 






52 

1535 

0445T2 - 


•■•♦TU | 




1 

53 

1536 044312 

QOOOOO 

OOBUFt 

• bORD 

0 lORICIN 

ADDRESS 



54 

1537 



1 






h- 

- 1538 

“04731 4-- 


•**+1536« 1BUFFERIS 768. WORD3L0NG 


1 

| 

1539 



I 







f'\ 

vJ 








i 


E 8-27 


A INPUT BUFFERS 

1 THESE DATA BUFFERS ARE ALWAYS USEO DURING A REAO COMMAND 
A AND HAY VARY IN SIZE DEPENDING ON SIZE OF CORE. 

• WORD 0 ADRIVE 0 INPUT BUFFER AREA 

.•*•♦51 0. _A EAC H AREA IS 512. WORDS LONG __ 


• WORD 0 ' ' A DRIVE 1 INPUT BUFFER AREA 

•=•♦510» I 

• WORD 0_I OR I VE 2 INPUT BU FFER AR EA 


•=.+510, 

i 


•WORD 0 

ADRIVE 3 

INPUT BUFFER AREA 

•=•♦510* 

; 


•WORD 0 

i 


•=•♦510* 

i 


I 512* WORDS 

OF BUFFER 

AREA ARE ASSIGNED TO EACH OF A DRIVES 


1 

1 

I 


i 

I 

• END 











SYMBOL TA8LE 






ACTMS6_012 477 

ADRRST 034742 
ADR1 016004 
APCORR 044210 
ASCII 006754 
AUTO 001036 
BADNUH 006750 
BIT1 ~» 000002T~ 
BIT12 = 010000 
BIT1S » 100000 
61TA = “000020 
BIT7 - 000200 
BOOT 003500 
BTRK 044254 
CECC1 036522 
CECC4 036630 

CERP-021072 

Cl MODE 005522 
Cl 3 005372 

CI6-0054 U— 

CL I 005346 
CLRCNT= 007012 

CMDTB-005434 

CMSS6 010514 
CNTINC 036142 
"CCCTER 006726 
COMMSG 011456 
CONTST 001230 
CORE”“—003010“" 
CRCCOE 005742 
CRC10 037314 

CRC13-037476 ’ 

CRC16 037652 
CRC20 037726 

CRC23-040102 

CRC26 040240 
CRC30 040360 

“CRC33-040502 

CRC36 040576 
CRC6 037240 

CSURF-044266— 

CTLERR 023474 
CURDSK 001234 

“CURTK-001232— 

CYLKSG 001732 
CYPS6 011612 
DA TB OF— 011222— 
OATERR 001320 
DBAR - 001004 

DC HP A-017146— 

0CSMS6 002054 
DCYL 001010 
DERECC—0234 02— 
DFPS6 013456 
01$*IN 007740 
' DK ON EX — 017332— 
DKI1 016370 


ADR 015666 
'AORSAY 034712 
A0R2 016012 
APR1 044222 
ASRHSG 013525 
AUTOSM 001100 • 
BOSEC 044260 
”t»IT10^““002000 
B1T13 - 020000 
BIT2 - 000004 

SITS “« 000040- 

BITS - 000400 


”CCRE1-003022“ 

CRCXEX 040614 
CRC11 037366 
“CRC14 037566“ 
CRC17 03.7700 
CRC21 040024 
“LRC 24'— 040166“ 
CRC27 040330 
CRC31 040402 

“LRC34-040532“ 

CRC4 037174 
CRC7 037262 
“CSVR *”177570” 
CTRK 044270 
CURHD 001140 
“CYLAOR—002542” 
CYLMSK- 176000 
0ARMS6 012644 
“OATCMP—017106“ 
OATEb 011222 
OCAR 001004 

“OCMSG-002066“ 

DCSR 001000 
OCYMSG 012706 
“OERPSG—012750“ 
OISKHO 010032 
DISKP 001642 
“DKENO 001144“ 
OK 12 016506 


ADREX 016034 
AORSTP 01S644 
A0R3 016030 
APR2 044234 
aOTMSG 002241 
8A0BIT 001276 
BITO *000001 
BIT11 * 004000 
BIT14 * 040000 
BIT3 * 000010 


000040 

BIT6 * 

"000100“ 

000400 

BIT9 « 

001000 

044244 

BSURF 

044250 

001300 

tAScr” 

"007014“ 

036544 

CECC3 

036600 

036672 

CECC6 

036736 

006740 

CHKERR 

022132" 

005352 

C12 

005366 

005374 

CIS 

005412 

005420' 

CI8 

"005424 ' 

004034 

CLRB1 

004052 

021030 

CLRFTR 

021510 

001134 

CHPLP 

"022510" 

002712 € 

CNTFLG 

036140 

006734 

COCTDN 

006716 

006660 

COEHSG 

"007425" 

005522 

CONC 

005732 

015342 

CONU 

005734 


“CR ^”000015““ 
CRC1 037026 
CRC12 037446 

“CRC1 S’-037620” 

CRC2 037102 
CRC22040054 
“CRC2 , 5 040216““ 

CRC3 037146 

CRC32_04 0446 

“CRC35 040554” 
CRC5 037216 
CSECT 0*42o4 
“CSVTCU—001250” 
CURCYL 001142 
CURSEC 001136 
“CYLDN 034124 
CYLOP 034122 
DATA 006752 
“DATE 010676” 
0ATPS6 013034 
OCCMSG 012560 
“DCRMS6—012602” 
OCSRA 001070 
OECGSM 002060 

“DERR-001014““ 

OISKIO 016332 
OISKTP 013446 
OKINIT - 016352“ 
OK 13 016426 
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DK 14 

016440 

OSCAR 

001034 

OSERR 

023410 

DSERRA 

023462 

OSKDN 

01730* 

DSKMSG 

012727 

OSKSAV 

001254 

liSKTST 

035000 

OSTAT 

001012 

OT ADR 

002024 

DTCMER 

017172 

DTCMEX 

017162 

DTCMLP 

017136 

DTCNT 

001152 

OTF 

002045 

DT ERR 

023320 

DTERRA 

023342 

DTEXIT 

0233Qo 

DTI 

010716 

DT 10 

011140 

DT 2 

010770 

DT 3 

011006 

UT4 

011024 

DT 5 

011042 

DT 6 

011066 

UT7 

011102 

DUMSG 

01 1510 

DUNF1 

013432 

DUSH 

001002 

DUSMSG 

012623 

DkCMSG 

012665 

DWCNT 

001006 

DXFER 

022700 

DX FI 

022774 

EBMSG 

013176 

ECBMSG 

012771 

ECC 

001074 

ECCBB 

013214 

ECCDEX 

041642 

F.CCD1 

041136 

ECCD10 

041352 

ECCD11 

041400 

EC CD 12 

041420 

kCC013 

041446 

ECCD14 

041466 

EC CD 15 

041514 

ECCD16 

041534 

ECCD1 7 

041562 

ECCD2 

041164 

ECCD20 

041602 

ECCD21 

041630 

ECCD22 

041636 

ECCD3 

041204 

ECCD4 

041232 

ECCD5 

041252 

ECCD6 

041304 

ECCD7 

041324 

ECCERR 

041652 

ECC E X T 

041044 

ECCMSG 

002137 

EC CC ME 

042752 

ECC0M1 

042604 

ECC0M2 

04 26 70 

EC COM3 

042730 

ECC0M4 

042746 

ECC PB 

001016 

ECCPW 

001020 

ECC WB K 

041052 

ECC WR T 

040620 

ECCV1 

001264 

ECCW2 

001266 

ECDC1 

041734 

EC PC 10 

042130 

ECDC11 

042156 

ECDC12 

04 2 1 76 

EC DC 1 3 

042220 

fcC0C14 

042242 

ECDC15 

042270 

EC DC 16 

042310 

EC DC 17 

042332 

ECDC2 

04 17 54 

ECDC20 

042376 

ECDC21 

04 24 36 

ECDC22 

04 24 60 

ECDC24 

042500 

ECDC3 

041774 

ECDC4 

042014 

EC DC 5 

042050 

ECDC6 

042070 

ECDC7 

042112 

ECD17 

042362 

ECEROT 

041672 

ECHOEM 

OO*' 534 

ecokm 

042546 

EC PM SG 

013012 

EC RM SG 

012576 

EDCEX 

042504 

EINMSG 

007365 

EM UL AT 

001274 

ENDCYL 

001166 

ENDFLG 

001146 

ENDHD 

001164 

ENDmSG 

001456 

ENDPAR 

022436 

ENDSEC 

001162" 

ENDTST 

022576 

ENTMSG 

001400 

ERCNTM 

010544 

erdata 

013220 

EREXIT 

023554 

ERIMGE 

0U1170 

ERMSG 

012352 

ERPRIN 

001226 

ERRBLK 

035334" 

ER RC NT 

001314 

ERRFLG 

001322 

ERRID 

023502 

ERROR 

001324 

ekrtab 

001336 

ERRWRD 

001160 

ERSE! 

017272 

ESECT 

044246 

ESECTA 

04 35 02 

ESECTB 

043504 

ESURF 

044252 

ETRK 

044256 

EX ITfc 

022136 

FORMSG 

012367 

fiexit 

0161 14 

FI UN If 

016042 

F11 

016056 

F12 

016066 

FLTCLR= 

000022 

FmTBK 

043302 

FMTCLR 

003614 

FM TCMD = 

000010 

fmtdk 

013240 

FMTDSK 

044300 

Fh TD1 

013334 

F tt T D 2 

013406 

FM TK 1 

013260 

FM TOUT 

043276 

TMTRDY= 

000200 

FMTTR 

007072 

FOLP 

017032 

FORMAT 

016736 

FSTHLF 

043500 

FTEX 

043270 

FTTMSG 

012417 

FT1 

043002 

FT2 

043030 

FT 3 

043032 

FT4 

043034 

FT5 

043116 

FT6 

043154 

FUNC * 

Q00136 

FILE 

016756 

F2LP 

016774 

F2TEX 

04 41 76" 

F2T0UT 

044204 

F2T1 

043526 

F2T10 

044100 

F2T11 

044016 

F2T2 

043556 

F2T3 

043622 

F2 T/ 

043650 

F2T5 

043652 

F2T6 

043674 

F2 T7 

043756 

F3LP 

017016 

F4LP 

017042 










vy 
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SYMBOL TABLE 


¥- 


ip* 

"5 

F5LP 

017060 

GO 

000001 

GOTEST 

003676 



'1 ! 

HALT8 

003776 

HDERk017264 

HO INC * 

00T)200 - 

j_ 


2 

HOMSG 

001703 

HDMSK * 

170177 

HDRC1 

001260 


■ t 

3 

HDRC2 

001262 

HELP 

013652 

HERCNT 

001316 

- 


A 

HLPMSG 014046 

HLP1 

013726 

HLP2 

013742 


&;■ 

- ! 

H 1 

HL P3 

013760 

HPMS& 

014004 

IBFTBL 

00120U 



—i 
6 1 

ICKT 

001156 

IDBUF1 

047314 

I0BUF2 

050314 

** 


/ ; 

I0BUF3 

051314 

IDBUF4 

052314 -- 

I0BUF5 053314 

w 

D; 

3 i 

10 ERR 

023570 

IOLP 

023536 

IMPBLK 

031712 


1 

3 

INCHD 

022670 

INITLP 

003562 

IN TC AL= 

000125 


f 

’0| 

IN TC NT = 

000033 G 

INTFLG 

001150 

INTGO = 

000101 



INTMSG 

0021 n 

INTON = 

000100 

INTSAV 

001052 

i 

i 

■ —1 
12j 

INTTBL 

001122 

INTVEC 

001072 

INWAIT 

004446 

1* 


13: 

I 0 ERR 

005744 

1PFLG 

001154 

I SEC FB = 

025450" 


9-: 

IS EC RB = 

025462 

ISECW8= 

024652 

LDEX 

007630 

, 

[ 

73 

LORD 

01753U 

LD1 

00756*6 

LD1A 

00 7562 


f 

te| 

L D10 

007726 

lu2 

007604 

LD3 

00 7632" 


& 

T7i 

LD4 

007640 

LD5 

007660 

LD6 

007706 

[ 

f 

i 


LD7 

007714 

LF 

000012 

LFCOOE 

005 740 


f 

VJ i 

"LOADIN 

007502" 

LPCNT 

001272 

LRERR" 

"017646 


9 

jo: 

LR EX 

017634 

LkLPI 

017554 

LRLP2 

017606 


■ R 

LRLP3 

017C02 

LRLP4 

017612 

LSTTST 

003702 



r; 

'MAXCYL 

0010*4 

MAXHD 

001042 

MAXHED 

001060 

■ 

D 

77: 

MAXSEC 

001040 

MAXTFR 

001270 

MCPU 

00 11 02 



24 

MDRIVE 

001106 

MEMEX = 

030000 

MICRO 

001066 

f 


26 

WCNTH" 

011154 

MSGADR 

005526 

MSG 1 

"014131 


9 

77* 

hSGIO 

014754 

MSG11 

015021 

MSG12 

015046 

; 


El 

MSG13 

015101 

MSG14 

015152 

MSG15 

015177 




M S G1 6 - 

015245 

MSG17 " 

015301 

MSG2 

014210 


9 

1 

7l 

MSG3 

014271 

MSG4 

014347 

MSG5 

014436 


30 | 

MSG6 

014513 

MSG7 

014574 

MSG8 

014634 



2 ’j 

MSG 9 

014705 

MULCPU 

001076 

“MULM SG 002204 


& 

■ If! 

NCR 

005530 

NINPUT 

001242 

NONCON 

001244 

* 

32 

NOPCMD= 

000077 

NORM 

044276 

NOSTOP 

001222 



134 

-7“ NUMBER" 

005540 

OCTAL 

006640 

ODBUF 

044312 

. i 

&! 


OLDHDR 

001064 

OuTBUF 

010574 

OVBLK 

033350 

; 


36; 

PARINT 

00 35 32 

PARMb 

QO 5544 

PA SC NT 

001236 

j 


37 

1 ~ PA SINC 

003720 

pasinh 

001224 

PASMSG" 

“ 0104 03 

? 

9 

33 

PASS 

011640 

PATGEN 

036064 

P1NC1 

003736 

, 


3# 

PINMSG 

007320 

PM GR 

004446 

PMG1 

004506 

r 


40 

__ phi"" 

004460 

Ph2 

004540 

PM? 

004544 


i 


PM 4 

004562 

Ph5 

004624 

PNTMSG 

010334 

i 


77 

POLY 

001256 

POSWP 

001050 

POUT 

013104 

, 



r rr A RMB ' U U .3 4 6 

"PRDATA 

010306 

PRINT 

010126" 


3> 

7 t 

i PR MSG 

010322 ...... 

PROMPT 

007062 

PS 

177776 


T~ 

PSMSG 

012006 

PSS1 

011766 

PSS2 

0117o2 



46 

PS S3 

012000 

PSS4 " 

011744 

P SWORD 

003032 


9 

47 

PTCH 

035022 

Ml 

013120 

P2HSG 

006424 



46 

P3MSG 

006603 

QDUMY = 

000336 

DON - 

000100 



r , 

r— opr or = 

0D0400 

QUEST' 

007060" 

RAMBLE” 

001252 


9 

i 

R A NB 

015550 

RANBLK 

016130 

RANBUF 

015524 



lr. 

RANDOM 

015564 

RANI 

016166 

RANI 0 

016324 




* R A N 2 

016172 

RAN3 

016216 

"RAN4 

"016246 


9 

l7 

RAN5 

016142 

RAN6 

016274 

RAN7 

016320 


1— 

L M 

RAN8 

016222 

RD 

034430 

RDBLK 

023614 



(7. 

r RDCDE" 

040632 

RDCMD = 

000004' 

RDECC 

041064 


9 


RDFRR 

1 

i 

001172 

RDFMT * 

000012 

RDHDBK 

025436 

* 


5 





orviA«n*i riALrtu tuo-UJ il-AfKVO UUIU£ PA¥t 9-J1 


» 

8 

STHB0L 

ROUSH 

table 

001054 

REBOOT 

004020 

RECAL - 

000025 

1 


| RECKSK 

002552 

REGSAV 

015440 

REGO 

002722 

a! 

2 

REG1 

015460 

REPBIT* 

100000 

REPFLC 

001220 


3 

REPFSG 

001536 

RE OF LG 

005532 

REQUST 

036244 

J 

4 

RE RHS6 

001574 

REST 

015510 

RFRNSG 

012447 


f. 

RGR 

013636 

RGREAO 

013564 

RQEX 

004374 

i 

i 

6 

RCUFST 

004276 

R01 

004404 

RQ2 

004330 

! 

7 

RG3 

004370 

RTRYIN 

001332 

RTZCHD- 

000024 

» 

8 

RUB 

005736 

RUN 

010064 

RUN1 

010122 


9 

RWCYL 

001056 

RWHCHD* 

000016 

SAVE 

015474 


1ft 

SCBIK 

011420 

SCBLTP 

011434 

SCOA OR 

011446 

D 

11 

SCOPE 

011236 

SCI 

011270 

SC2 

011312 


' ; j 

SC2A 

011342 

SC2B 

01:1354 

SC2C 

011370 


13 

SC2D 

oiuoo 

SC2H 

011402 

SC5 

011406 


'4 

SEC INC 

022612 

SECHSG 

001652 

SECPSK- 

177600 


V, 

SEKBK 

0U424Q 

SEKCHO* 

000002 

SEKCHP 

001306 


Ifi 

SEKER 

004234 

SEKFLP* 

000010 

SEK1NB 

001302 

» 

17 

SEKCUT 

004172 

SEKOUl 

004216 

SEK0U2 

004212 



SEKTlM 

004066 

SELA 

021502 

SELECT 

021406 

1 

'9 

SKCNT 

001112 

SKDON 

G04260 

SKOONE- 

000074 

! s' 

~P 

SKFLOP* 

007400 

SKIPER 

001312 

SKLP 

004152 

I 

2’ 

SKLP1 

004144 

SfcPBAD 

001246 

SLERR 

020236 

1 

?2j 

SLEX 

020226 

SLHNSG 

007066 

SLIDE 

020144 

» 

23 

SLIDE1 

020212 

SLI0E2 

020216 

SL1 

020164 

i 

1 

24 

SOFERR 

001330 

S0FER1 

001326 

SOFTRY 

001132 

1 

2S 

SPACE « 

000040 

SPECHO 

001176 

SRFPFL 

003330 

3 

~ 

SRTPSG 

001426 

SRTTN 

001210 

START 

003000 

K 

STARTA 

003072 

STCLR 

003260 

STOHSG 

001505 

hr:*] 

STOP 

003412 

ST0P8 

003474 

STPDSK 

001214 

ft 

29! 

STPTM 

001210 

STPTST 

003504 

STR6UF* 

8 Kg it if it 


B 

STRCHT 

001062 

STRHSG 

006507 

STRRO * 

000032 


p 

STRTOS 

001216 

STRTN 

001212 

SUBMSG 

012527’ 

d 

lLiJ 

SYSCLR* 

000001 

SOORG 

002652 G 

SIORfe 

002612 


E 

TDATE 

001110 

TtRI 

012042 

TER2 

012072 



1- TER3 ~ 

012100 

T tR4 

012156 

TER5 

012210“ 

ft 

7^ TER6 

012346 

TER7 

012236 

TER8 

012334 


r” 

TER9 

012260 

T ER9A 

012302 

TESTP 

007176 

i 


- TESTP1 ’ 

007230 

texa 

“ U31316 

TIPE » 

“177777“ 

ft 


TIHLP 

001310 

TKB 

005724 

TKS 

005722 


| 

THPAOR 

034772 

THPCNT 

042514 

TNA16 

036464 

: ! 

F 

"THA16E 

036770 

TNA17 

036774 

TN A 20 

025740“ 

ft 

' 4 : 

TNA21 

041076 

TNA22 

041674 

TNA23 

042516 


uF 

TRIM 

004006 

TNINTA 

004000 

TNORG 

002276 


r«~ 

TNORGA 

002420 

TNTST 

003516 

TNO 

016530“ 

l ft 

44 

TNOA 

016612 

TNOB 

016676 

TNOC 

016712 

1 ■: 

U— 

45 

TNOERR 

016726 

TNOOUT 

016732 

TNI 

0174 12 

| 

46 

TNI A 

01743* " 

TN1B 

017452 

TNlC 

0174 70“ 


47 

TN1D 

017506 

TN1ERR 

017524 

TN10 

023626 


4ft 

TN11 

023670 

TNI 2 

023760 

TN13 

024042 


i«i TNI3EX 

024124 

TN 13LP 

024056 

TN14 

024130“ 

ft 

r O 

1 TN15 

024220 

TN15LP 

0242*4 ' 

TN16 

024314 



' 1N16EX 

024646 

IN 17 

024664 

TN17A 

024746 

1 

p 

* TN17EX 

025416 

TN17FB 

025450 

TN17RB 

025462 


•M 

TN2 

017654 

TN2 A 

0*7672 

TN2B 

017710 

§. •” 
1 

fe 

1 TN2T 

017726 

TN20 

017744 

TN2E 

017762 


|77 

TN2FRR 

017776 

TN 20 UT 

020002 

TN 20 

02 54 74 

ii ft 


TN20EX 

026324 

1N21 

026350 

TN21 A 

026636 







O 





- 


J£ 

n i 
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.SYMBOL 1 

' ABLE 






$ 

- 








k 6 

TN21EX 

027152 

TN22 

027170 

TN22A 

027442 


j 

71 

TN22EX 

030152 

TN23 

030160 

TN23A 

030312 


*! 

7| 

TN23B 

030452 

TN23C 

030530 

TN23EX 

030524 


i 

71 

TN24 

030542 

TN24 A 

030672 

TN24B 

030706 

j 

j 


TN24C 

030652 

TH240 

030716 

TN24EX 
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1.0 Introduction 


It is the intent of this manual to provide the user with 
sufficient technical information to enable him to success¬ 
fully design an adapter to interface the Phoenix 200 Disk 
Formatter to current generation computers with a minimum 
of difficulty. 

The information contained in this manual is principally 
concerned with the physical, electrical, and timing inter¬ 
face provided to the user by the Phoenix 200 Disk Formatter, 
and the use thereof by the user in any computer adapter design. 

The functional capabilities, performance characteristics, 
and programming interface of the Phoenix 200 Disk For¬ 
matter are explained in great detail in the Phoenix 211 
Disk Controller Programming Reference Manual . The user 
should be equally familiar with the contents of the pro¬ 
gramming manual, as well as this manual before attempting 
the detailed design of any computer adapter for the for¬ 
matter. 

This manual will be expanded and updated as required to pro¬ 
vide the user with complete, accurate, interfacing infor¬ 
mation for the Phoenix 200 Formatter. 

Any questions relating to the content of this manual should 
be directed to: 


Engineering Department 

Xylogic OEM Component Group, Inc. 

42 Third Avenue 

Burlington, Mass. 01803 

617-272-8140 



4.0 User Interface Signal Definitions 

Note: All formatter interface signals are low active. 

4.1 Data Buss: DB0L-DB15L (Bidirectional) 

The 16 Bidirectional DATA lines are used to transmit Register 
Data and DMA Data from/to the computer Interface Card from/to 
the Formatter. Data Buss timing is explained in detail in the 
Timing Diagram Section. 

4.2 Register Control: RCO(L) - RC3(L) (to Formatter) 

The four Register control lines are used to select a register 
located in the formatter for purposes of reading or writing. The 
information on these lines along with the appropriate strobe 
define which Register will be written or read. 

4 * 3 Word Count Overflow: WCROVFL (to Formatter) 

A pulse or a High to Low Transition On Line indicates to the 
formatter that the Word Count Register in the user interface 
card has overflowed meaning then the most significant bit of 
that register has made a TRUE to FALSE transition. DMA Re¬ 
quests will no longer be issued by the 211 formatter when the 
overflow condition occurs. Refer to DMA timing section. 

4.4 Computer Initilize: INIT (L) (to Formatter) 

This is a pulse which causes the formatter to revert to the 
quiescent state; i.e. reset. This line may be used to disable 
the formatter if the computer power is lost, or to clear the 
formatter in the case of illegal commands or unusual conditions. 

4.5 Direct Memory Data In: DMDATI (L) (to Formatter) 

When Active, this signal causes the Formatter to place DMA data on 
the bidirectional data bus for use by the user computer inter¬ 
face. The data placed on the bus interface is data that the 
formatter has read from the disk. The user may strobe data 
200NS after DMDATI(1) is activated by user. Refer to DMA 
Timing section. 

4.6 Direct Memory Data Out: DM DATO (L) (to Formatter) 

This is a pulse which is used by the formatter to strobe data 
supplied by the computer interface during a DMA write operation. 
The user puts the DMA data to be read by the formatter on the 
bus and waits a minimum of 150NS before activiating DMDATO(L). 
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The formatter normally strobes data into one of the internal 
FIFO memories on the leading edge (High to Low) of DMDATO(L). 
DMDATO(L) must be a minimum of 100NS wide and maximum fre¬ 
quency is 2.0 to MHZ. Refer to DMA timing section. 

4.7 Interrupt Acknowledge: INTRACKL (to Formatter) 

This is a pulse which is issued by computer interface to inform 
the formatter that the host computer has acted upon the For¬ 
matter's Interrupt request. This causes the Interrupt Request 
signal to be cleared. Interrupt Request is also cleared when any new ccnmand 
is issued to the formatter. 

4.8 Direct Memory Direction: DMDIRL (from Formatter) 

This is a level which when active (Low) indicates that the 
DMA Transfer taking place is from the formatter to the user 
Interface, i.e. Read. When this signal is false the direction 
is defined as computer interface to Formatter, i.e. 

WRITE. This signal state is defined when any data transfer 
command is initiated and the formatter becomes "busy." 

4.9 Load "Q" Buss Address Register: LDQBAR (L) (from Formatter) 

This is a pulse which is used by the user interface to load 
Data via the Formatter Data Buss into the user Interface Buss 
address Register. This signal is only used in "Q" mode of 
operation. 

4.10 Load "Q" Memory Extension Register: LDMEX (L) (from Formatter) 

This is a pulse which is used by the user interface to load 
data via the formatter Data Buss into the user interface memory 
extension of the Command Status Register. This signal is only 
used in the "Q" mode of operation. 

4.11 Load "Q" Word Count Register: LDQWCR (L) (from Formatter) 

This is a pulse which is used by the user interface to load 
data via the formatter Data Buss into the user Interface Word 
Count Register. This signal is used only in the "Q" mode of 
operation. 

4.12 Data In Strobe: DSDATIL (to Formatter) 


This signal gates the register data as defined by the register 
control lines to the computer interface on the Data Buss. 

Refer to Register timing section for data validity. 
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4.13 Formatter Error Condition; FECOND (L) (to Formatter) 


This is a level from the computer interface signifying that 
an error condition exists in the computer interface. Any 
command currently in progress (Read, Write) will be aborted. 

The general error bit will be set in the formatter and an in¬ 
terrupt generated. 

4.14 Data Out Strobe: DSDATOL (to Formatter) 

This is a pulse which causes the formatter to copy the data 
from the Data Buss into the register selected by the Register 
Control lines. Refer to Register timing for further in¬ 
formation. 

4 . 15 Enable MMu Control; ENBMM (L) (to Formatter) 

A pulse (200ns min. 500ns max) on this line causes the "Q" 
mode control to execute one instruction sequence. This 
must only be issued if the host computer will not be accessing 
the formatter or the computer interface for the next 800ns. 

This includes DMA, Interrupt, Register reading and writing. 

This signal is used only in Command Queue Mode. 

4*16 System Initialize; SYSINITL (from Formatter) 

This is a pulse generated by the user to initialize all logic 
within the formatter to a defined quiescent state. This sig¬ 
nal is also generated by the Formatter Clear Command. 

4.17 Interrupt Request: INTRL (from Formatter) 

When active this signal informs the computer interface that the 
formatter has completed the commanded operation. User 
software should interrogate formatter registers to determine 
if the commanded operation was performed successfully. This 
signal, once active, is reset when the leading edge of the user 
generated Interrupt Acknowledge Signal is generated. 

4.18 Load Low Byte Of Command and Status Register: LDLCSRL (to Formatter ) 

This is a pulse which causes the formatter to copy Data from the 
low order Byte of the Data Bus (DB0-DB7) into the low order byte 
(Bits 0-7) of t)ie Command and Status Register. (Refer to 
Register Timing Diagram). 

4.19 Load High Byte of Command and Status Register: LDHCSRL (to Formatter) 

This is a pulse which causes the formatter to copy data from 
the high order Byte of the Data Bus (DB8-DB15) into the high 
order Byte (Bits 8-15) of the Command and Status Register. (Refer 
to Register Timing Diagram). 



4.20 


DMA Request Signal DMR(L) (FROM Formatter) 


1. This signal is used by the formatter to initiate DMA trans¬ 
fers via the user interface, DMR(L). 

2. DMR(L) is associated with the state of the Formatter internal 
FIFO memory. 

3. In a Write operation the request signal will be active when 
the controller is busy, the associated FIFO memory buffer is 
not full, and the Word Count Overflow (WCROVFL) Signal 

has not been received from the user interface. 

4. In a Read operation the request signal will be active when 
the controller is busy, the associated FIFO memory buffer 
contains any disk data, and the Word Count Overflow (WCROVFL) 
Signal has not been received from the user interface. 

5. The user interface must sample the state of the DMA re¬ 
quest signal. 

6. The DMACK(L) signal is utilized to enable the user inter¬ 
face DMA cycle look-a-head capability required for multiple 
cycle DMA transfers on certain computers. 

4.21 DMA Acknowledge Signal: DMACK(L) (To Formatter) 

1. This signal acknowledges the current DMA Request. 

2. The DMACK(L) Signal is used to detect the state of the 
formatter's FIFO memory and modify the DMA Request 
Signal accordingly. 

3. DMA Request can be sampled 200ns min. after the leading 
edge of the DMACK Signal. 



C 



5.0 


Loading and Reading of Internal Formatter Registers 

The Phoenix 200 Formatter contains a number of internal 
16 bit registers which are necessary to be loaded with 
parameters or interrogated under direct program control 
by the user. The following sections are devoted to de¬ 
fining the user procedures to be followed in register 
addressing,loading and reading program control operations. 

Note that some of the internal registers provided in the 
Phoenix 200 Formatter are applicable only to formatters 
equipped with special extra cost options. 

5.1 Phoenix 200 Formatter Register Addressing 

5.1.1 A register is selected by the user for reading or writing 
under direct program control by controlling the state of 
four register select signals [RCO(L) - RC3(L)] provided. 

5.1.2 Specific internal registers contained in the Phoenix 

200 Formatter and the associated assigned register select 
signal state required to address them are contained in 
Table 1. 

Specific functional read, write capabilities of each 
register is also indicated, as well as those registers 
that are applicable to specific optional configurations 
of the formatter. 

5.2 Register Loading 

5.2.1 Register Load Sequence Overview 

Internal registers in the Phoenix 200 Formatter are loaded by: 

1. Selecting the register to be loaded by appropriately 
controlling the states of Register Select Signals 
RCO(L) - RC3(L). 

2. Gating onto the 16 bit formatter data bus (DB0L-DB15L) 
the data that is to be loaded into the selected register. 

3. Supplying a 250NS minimum strobe pulse (DSDATOL) to be 
used by the formatter to strobe the data on the for¬ 
matter data bus into the selected register. 

The user interface controls completely the register loading 
operation, and the associated timing. The only timing 
requirement placed upon the user is to guarantee the validity 
of the data and register select buss during the DSDATOL strobe 
pulse. 
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5.2.2 Command & Status Register Loading 

The Command and Status Register is loaded by: 

1. Gating onto the 16 Bit Formatter data bus (DB0L-DB15L) 

the data that is to be loaded into the command and status 
register. 

2. Supplying a 250ns minimum strobe pulse (LDLCSRL or LDHCSRL) 
to be used by the formatter to strobe data into the command 
and Status Register. 

3. The LDLCSRL Signal is used to load the low order byte of the 

Command and Status Register. The LDHCSRL Signal is used 

to load the high order byte of the Command and Status 
Register. 

4. The LDLCSRL and LDHCSRL signals may be issued separately 
or together. The DSDATOL signal should be suppressed when 
the loading of the Command and Status Register takes place. 
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TABLE 1 


PHOENIX 200 DISK FORMATTER 
INTERNAL REGISTER SELECT STATE ASSIGNMENTS 






REGISTER SELECTED 

! ■ . • .. 

READ/WRITE 

USAGE 

0 

0 

0 

0 

Control & Status Register** 

:READ ONLY 

0 

0 

0 

_1_ 

Unit, Select, Head Register 

:READ/WRITE 

0 , 

0 

1 

mmmm 

Not Used 


0 

0 

i 

i 

Disk Word Count Register 

:WRITE ONLY 

0 “ 

1 

0 

0 

Cylinder Address Register 

:READ/WRITE 

0 

1 

0 

1 

Disk Status Register 

:READ/WRITE 

0 

1 

1 

0 

Error Register 

:READ ONLY 

0 

1 

1 

1 

Queue Mode Control & Status 


1 

0 

0 

0 

Queued Control & Status For Drive N 


i 

0 

0 

1 

Queued Unit, Sector Head Reg. for Drive N 

BMSSUSS5SM 

l 

0 

1 

1 

Queued Word Count Reg. For Drive N 


! 1 

1 

0 

0 

Queued Cylinder Address Reg. For Drive N 

:READ/WRITE | 

i 1 

1 

0 

1 

Spare 


1 

1 i 1 

b 


:READ/WRITE ( 

1 

1 ‘ 1 

l 

Queued Strip Buss Address Reg. For Drive N 



t 


**The Control and Status Register is loaded by using the LDLCSRL or LDHCSRL Signals 
appropriately. 

♦Refers to optional features of Formatter. 

Note: A logical '1* is defined as active in this table. (Signals at interface are 

actually active when Low.) 
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5.2.3 


Register Load Sequence Timing 

A detailed definition of the timing requirements and rela¬ 
tionships of all signals involved in a formatter register 
load operation is given in Figure 5.1. 

5.3.1 Register Read Sequence Overview 

Internal registers in the Phoenix 200 Formatter are interro¬ 
gated or read by: 

1. Selecting the register to be read by appropriately 
controlling the status of Register Select Signals 
RCO(L)-RC3(L). 

2. Commanding the formatter to gate the contents of the 
selected register onto the 16 bit data bus (DBOL-DB15L) 
by enabling the DSDATIL signal. 

3. Waiting for the formatter data bus contents to be valid, 
and then gating the register data into the user inter¬ 
face logic with an internal strobe signal. 

In the formatter register read sequence depicted above, the 
user completely controls the operations and associated timing. 
Any timing requirements imposed upon the user are only to 
guarantee register select and data validity. 

5.3.2 Register Read Sequence Timing 

A detailed definition of the timing requirements and rela¬ 
tionships of all signals involved in a formatter register 
read operation is given in Figure 5.2. 


9 



FIGURE 5.1 


XYLOGIC PHOENIX 200 FORMATTER 
REGISTER LOAD TIMING DIAGRAM 


RCO(L)-RC3(L) ENABLE 

DB0L-DB15L ENABLE 

DSDATOL_ 

LDLCSRL or LDHCSRL _ 





150 MIN 


250 MIN^Hl50 MIN 




NOTES 

1. Timing is at Formatter Interface Connector 

2. All signals are active when Low (Negative Logic) at Interface. 

3. All times are in nanoseconds. 

4. RC0(L) - RC3(L) and DSDATOL not applicable on Command & 

Status Register Loading. 
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FIG 3 5.2 


XYLOGIC PHOENIX 200 FORMATTER 
REGISTER READ TIMING DIAGRAM 


SOURCE 

U 

U 

F 

U 


SIGNAL 



NOTES : 

1. ) Timing is at Formatter interface connector. 

2. ) All signals are low active (Negative Logic) 

3. ) All times are in nanoseconds. 
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6 • 0 Interrupt Request Timing Sequence 

6.1 Interrupt Operation Definition 

When the Phoenix 200 Formatter completes any commanded disk 
operation (except Clear, or Release,) the formatter will 
generate a signal to the user interface. This signal 
is normally used by the user interface to generate an interrupt 
to the operating computer program to enable it to reallocate 
the disk subsystem resource to some new task. 

The interrupt request signal (INTRL) will be generated at 
the end of a disk operation, independently of whether the 
operation just completed was completed successfully or not. 

It is up to user software to test the error summary bit to 
determine whether an error did occur during the previous 
commanded operation and to take appropriate action. 

6.2 Interrupt Timing Reference 

All timing given is at the user interface 10' from the Phoenix 
200 Formatter. 

6.3 Interrupt Sequence Overview 

Two signals are involved in the interrupt operation INTRL 
and INTRACKL. At the end of a commanded disk operation 
the formatter initiates the interrupt sequence by activating 
INTRL. The user then completes the sequence by activating 
the interrupt acknowledge signal INTRACKL. 

Upon detection of the INTRACKL Signal the formatter removes 
the INTRL signal. The only timing requirement imposed by 
the formatter is that the INTRACKL Signal generated by the 
user be at least 100NS wide. 

6.4 Detailed Interrupt Sequence Timing Information 

Figure 6.0 shows all applicable interrupt timing relation¬ 
ships and requirements. 
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FIG' ; 6.0 




XYLOGIC PHOENIX 200 FORMATTER 
INTERRUPT TIMING DIAGRAM 


SOURCE 

F 

U 


SIGNAL 


INTRL 


200 MAX 


INTRACKL 




100 MIN 



NOTES : 

1. ) Timing is at Formatter interface connector. 

2. ) All signals are active when low (Negative Logic) at interface. 

3. ) Formatter becomes "Ready" during INTRL. 

4. ) All times are in nanoseconds. 


13 



7.0 Write Direct Memory Access Timing Sequence 

7.1 Write Operation Definition 

A "Write" disk formatter operation, for purposes of this 
discussion, is defined as being a transfer of 16 bit 
data words from the user interface to one of the formatter 
internal FIFO memories and thence to the selected disk 
drive. 

7.2 Interface Timing Reference 

All timing information given, unless otherwise specifically 
noted, is at the Formatter cable interface. 


7.3 Write Operation Initiation 

A "Write" operation is initiated by activating the For¬ 
matter "Go" bit after properly loading the Formatter 
registers with appropriate parameters defining the specific 
operation to be performed. ___ 

Note: A comple disk controller consisting of the Phoenix 

200 Formatter and a user computer interface actually 
contains two Word Count Registers, one within the 
user interface and one within the 200 Formatter. 

The user interface Word Count Register controls 
the number of words transferred between the 
Phoenix 200 Formatter and computer memory, while 
the formatter word count register controls the 
number of words transferred between the formatter 
and the selected disk drive. 

Both Word Count Registers are loaded at the same 
time. 

7.4 DMA Direction Establishment by DMDIR 

When the write operation is specified, the formatter 
immediately establishes the direction of all DMA data 
transfers required by putting formatter signal DMDIR 
in the inactive (high) state. 

This signal will remain at this high level for the 
duration of any write operation. 
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7.5 DMA Transfer to Formatter FIFO Memory's Overview 

1. At the start of a writer operation the internal 
formatter FIFO memories are empty. 

2. The formatter will request data transfers from the 
user interface to fill the buffer memories before 
disk synchronization is accomplished. 


Once the FIFO buffer memories are full, DMA requests 
are made only on a demand basis to keep the buffers 
full until the Word Count Overflow Signal (WCROVFL) 
is detected. 

3. The formatter contains an internal timer which guarantees 
that the internal FIFO memories have had time to be 
sufficiently loaded with data before data transfers 
between the FIFO memories and the disk drive are 
allowed to begin. 

Note: The guaranteed buffer load period is variable and 

may have to be increased if the maximum DMA data 
transfer rate possible through the user interface 
is not fast enough. 

The factory and interval setting should be adequate 
for all current generation computers. 

7.6 DMA Write Data Transfer Cycle Sequence (Reference Fig.7 ) 

7.6.1 Each DMA write cycle data transfer is initiated by 

DMR (L) being active, indicating that the associated 
buffer is not full and is requesting more data. 


7.6.2 Upon detection of DMR (L) (and the availability 

of data from computer) the user should put the data 
for the next word to be transferred on the formatter 
bidirectional data bus. 

7.6.3 A minimum of 150NS. later the user initiates the strobing 
of the data into one of the internal formatter FIFO 
memories by activating the DMDATO signal. 

(The 150NS delay from data enabling to leading edge of 
data strobe allows for data skew, propagation, and 
settling time.) 
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7.6.4 The DMACK Signal may be issued at any time during the 
current cycle or at some convenient time previous to 
the current cycle. (DMA Look Ahead). 

7.6.5 The DMDATO Data Strobe Signal should be a minimum of 
100NS wide. 

7.6.6 The user must maintain data on the bus 150NS minimum 
after the leading edge of the DMDATO Signal. 

7.6.7 The DMA request signal associated with the FIFO memory 
loaded by the data transfer will become valid a minimum 
of 200NS from the leading edge of the DMACK Signal 
providing the FIFO memory is not yet full. 

7.6.8 After the data for a given cycle has been transferred per 
the above, subsequent DMA transfers may take place by 
repeating the sequence as appropriate. 

DMDATA Strobe Signal frequency must not exceed 2.0MHZ 
(500NS period). 

Notes The user effectively controls the Write DMA data 

transfer rate and timing by controlling the DMDATA 
and DMACK Signals. _ 

7.6.9 The user interface logic should increment the Word 
Count Register at the beginning of each DMA transfer 
cycle so that a logic decision to terminate upon Word 
Count Register Overflow can be reached before the end 
of the last cycle. 

7.6.10 Write DMA data transfers from the user interface to the 
formatter internal FIFO memories terminate when the 
Word Count Overflow Signal (WCROVFL) is received from 
the user interface. DMR (L) if active will be returned 
to the inactive state within 200NS of the leading edge 
of the WCRpVFL Signal. 

7.6.11 The Word Count Register Overflow Signal generated by 
the user interface may be either a pulse or a level but 
must be a minimum of 100NS wide. 

7.6.12 If the Word Count Overflow Signal is issued prematurely 
by the user, DMA transfers terminate immediately, but 
the controller will continue to write alternately the 
last two words transferred to the FIFO memories onto 
the selected disk until the formatter internal Word 
Count Register Overflows and the end of the last addressed 
sector is reached. 
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FIGURE 


Phoenix 200 Formatter 
Write DMA Timing Diagram (3 Full Cycles) 


(FIFO Full) 



Notes: 

1. Timing is at Formatter Interface Connector 

2. All Signals are active when low (Negative Logic) at Interface 

3. Data On Buss is valid during DMDATO Pulse Interval 

4. Transfer rate is controlled by user by controlling frequency of DMDATO and DMACK 

5. All times are in nanoseconds 

6. DMR(L) is not valid until 200 ns min. after leading edge of DMACK(L) 
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8.0 Read Direct Memory Access Timing Diagram 

8.1 Read Operation Definition 

A "Read" disk formatter operation for purposes of this 
discussion is defined as being a transfer of 16 bit data 
words from the selected disk to the Phoenix 200 Formatter 
and thence to the user interface. 

8.2 Interface Timing Reference 

All timing information given, unless otherwise specified, 
is at the Formatter interface connector. 


8.3 Read Operation Initiation 

A "Read" operation is initiated by activating the 
formatter "GO" bit after properly initializing the 
formatter registers with appropriate transfers defining 
the specific operation to be performed. 

8.4 DMA Direction Establishment by DMDIR Signal 

When the read operation is specified the formatter 
immediately establishes the direction of all DMA data 
transfers required by forcing the DMDIR Signal to the 
active state (low). 

This signal will remain at this state for the duration 
of any read operation. 

8.5 DMA Transfer from Formatter to User Interface Overview 

8.5.1 At the start of a read operation, the formatter internal 
FIFO memories are empty. 

8.5.2 Data transfers from the selected disk to the FIFO 
memories will begin when the disk is on the correct 
cylinder and sector. 

8.5.3 Words received from the selected disk are alternately 
temporarily stored in one of the two internal FIFO 
memories. All odd words are normally stored in FIFO 
memory #1 while all even words are stored in FIFO memory 
# 2 . 


8.5.4 DMA Data transfers to the user interface are initiated 
when data is present in the FIFO memory and will per¬ 
sist until no data is contained in either FIFO memory. 







8.5.5 Data flow from the selected disk to the FIFO memories 
terminates when the formatter internal Word Count register 
overflows. 

8.5.6 Data flow from the FIFO memories to the user interface 
terminates when the Word Count Register in the user 
interface overflows and activates the WCROVFL Signal. 

8.6 DMA Read Data Transfer Cycle Sequence (Reference Fig. 8 ) 

8.6.1 Each DMA read cycle is initiated by DMR (L) being active, 
indicating that the associated FIFO memory buffer contains 
data to be transferred to computer memory via the user 
interface. 

8.6.2 Upon detection of DMR (L) the user, when his interface 

is ready to accept data, should activate the DMDATI Signal 

8.6.3 The formatter, upon detection of the DMDATI Signal, will 
put the data to be transferred on the formatter data bus. 

A maximum of 200NS from the leading edge of a DMDATI 
pulse, data is guaranteed to be valid at the Formatter 
interface connector. 

8.6.4 The user should strobe data from the bus into the user 
interface 300ns minimum from the leading edge 

and during the DMDATI Signal Interval. 

8.6.5 The DMDATI Signal pulse must be a minimum of 350NS wide. 

8.6.6 The formatter, upon detection of the trailing edge of 
the DMDATI Signal Pulse, will immediately remove data 
from the formatter bus. Data, then, is not valid after 
DMDATI is removed. 

8.6.7 The DMDATI Signal, once removed at the end of a read DMA 
data transfer, must remain inactive for a minimum of 200 NS 
before it can be activated again for the next read DMA 
transfer cycle. 

8.6.8 The DMACK Signal may be issued at any time during the 
current cycle or at some convenient time previous to the 
current cycle. (DMA Look Ahead). 

8.6.9 The DMA request signal will become vaid a minimum of 
200NS from the leading edge of the DMACK Signal providing 
there is another data word available in FIFO memory. 
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FIGURE 8 

Phoenix 200 Formatter 
Read DMA Timing Diagram (Two Cycles) 


(FIFO Empty) 



Notes: 

1. Timing is at Formatter Interface Connector. 

2. All signals are active when low (negative logic) at interface. 

3. Data On Buss is valid 200 ns from leading edge of DMDATI to end of DMDATI Pulse. 

4. Transfer rate is controlled by user by controlling frequency of DMDATI and DMACK. 

5. All times are in nanoseconds. 

6. DMR(L) is not valid until 200 ns min. after leading edge of DMACK(L). 
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-8.6.10 After the read data for a given cycle has been transferred 
from the formatter to the user interface per above, sub¬ 
sequent read DMA transfers may take place as required by 
repeating the above sequence. 

Note: The user effectively controls the read DMA Data 
Transfer Timing and data transfer rate by the 
DMDATI and DMACK Signals. 

8.6.11 The user interface should increment the Word Count 
Register at the beginning of each read DMA data transfer 
cycle so that a logical decision to terminate upon word 
count overflow can be reached before the end of the 
last cycle. 

8.6.12 Read DMA data transfers from the formatter to the user 
interface terminate when the Word Count Register over¬ 
flow signal (WCROVFL) is activated by the user interface. 

DMR (L) if active will be returned to the 

inactive state within 200NS of the leading edge of the 

WCROVFL Signal. 

8.6.13 The WCROVFL signal may be either a pulse or a level but 
must be at least a minimum of 100NS wide. 



9.0 


DMA Data Transfer Considerations 


9.1.1 Two First in First Out (FIFO) memories are contained in 
the Phoenix 200 Formatter. All data to be transferred 
to or from disk drives connected to the formatter is 
buffered in one of the two FIFO memories in the formatter. 

9.2.1 The two FIFO memories in the formatter are alternately 
used for temporary data storage on a word basis in order 
to maximize DMA data transfer throughout rate. 

Normally all odd words are buffered in FIFOl while all 
even words are buffered in FIF02. 

9.3.1 Maximum theoretical DMA transfer 16 bit word transfer 
rate is 2.0 MHZ which is more than ample for interfacing 
to current generation computers. 

9.4.1 The actual DMA transfer rate in a disk subsystem using 
the Phoenix 200 Formatter is determined by the user. 

9.5.1 All formatter interface signals are negative active at 
the user connector. 

9.6.1 DMA data transfers normally utilize the same 16 bit 
bidirectional data bus used for direct program control 
register loading and reading. 

DMA data transfers may be optionally made over a separate 
16 bit bidirectional data used exclusively for DMA. 

Such an interface is available on all printed circuit 
versions of the Phoenix 200 Formatter and requires 
a separate cable and associated connectors. 

9.7.1 If the standard data buss is used for DMA data transfers, 
the user interface must resolve any formatter bus usage 
arbitration necessary to insure that no attempt is made 
to use the formatter bus for DMA and direct program 
control operations during the same physical bus cycle. 

9.7.2 The DMACK Signal must be issued only once for each DMA 
data transfer. 
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PHOENIX 200 FORMATTER APPENDIX A 



USER INTERFACE CONNECTOR SIGNAL/PIN ASSIGNMENT 


PIN # 

SIGNAL NAME 

DIRECTION 

1 

GND 


2 

GND 

- 

3 

GND 

- 

4 

DB0L 

BI 

5 

DB1L 

BI 

6 

DB2L 

BI 

7 

DB3L 

BI 

8 

DB4L 

BI 

9 

DB5L 

BI 

10 

DB6L 

BI 

11 

DB7L 

BI 

12 

DB8L 

BI 

13 

DB9L 

BI 

14 

DB10L 

BI 

15 

DB11L 

BI 

16 

DB12L 

BI 

17 

DB13L 

BI 

18 

DB14L 

BI 

19 

DB15L 

BI 

20 

RC0 (L) 

TO FORMATTER 

21 

RC1(L) 

TO FORMATTER 

22 

RC2(L) 

TO FORMATTER 

23 

RC3(L) 

TO FORMATTER 

24 

WCROVFL 

TO FORMATTER' 

25 

INIT(L) 

TO FORMATTER 

26 

DMDATI(L) 

TO FORMATTER 

27 

DMDATO(L) 

TO FORMATTER 

28 

INTRACKL 

TO FORMATTER 

29 

LDHCSRL 

TO FORMATTER 

30 

DSDATIL 

TO FORMATTER 

31 

FECOND(L) 

TO FORMATTER 

32 

DSDATOL 

TO FORMATTER 

33 

ENBMM(L) 

TO FORMATTER 

34 

SYSINITL 

FROM FORMATTER 

35 

INTRL 

FROM FORMATTER 

36 

DMRL 

FROM FORMATTER 

37 

DMDIRL 

FROM FORMATTER 

38 

LDQBAR(L) 

FROM FORMATTER 

39 

LDMEX(L) 

FROM FORMATTER 

40 

LDQWCR(L) 

FROM FORMATTER 

41 

ENQDATAL 

FROM FORMATTER 

42 

DMACK(L) 

TO FORMATTER 

43 

No Strip(L) 

FROM FORMATTER 

44 

LDLCSRL 

TO FORMATTER 

45 

SPare 

- 

46 

Spare 

- 

47 

Spare 

- 

48 

GND 

- 

49 

GND 

- 

50 

GND 

- 



CONNECTOR TYPE USED ON BOARD 
1 of FORMATTER: 


3M # 3433-1002 


Notes: 

1. BI Denotes Bidirectional 
signal 

** Used in strip option only 
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RECOMMENDED INTERFACE 


Drivers, Receivers, Termination# and Cable 

SIGNAL LEVEL DEFINITION : 

ALL SIGNALS ARE LOW, ACTIVE TRUE 
LEVELS: TRUE* LOW* 0.7 VDC § 100MA 

FALSE- HIGH* 3.5VDC 


DATA BUS DRIVERS/ RECEIVERS/ TERMINATION (BIDIRECTIONAL) 

CUSTOMER INTERFACE FORMATTER 



CONTROL SIGNALS DRIVERS/RECEIVERS/TERMINATION 
CUSTOMER/FORMATTER CUSTOMER/FORMATTER 



RECOMMENDED CABLE 

3M Part No. 3476/50; Flat Cable with Ground Plane and Drain Wire 
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1.0 Introduction 


It is the intent of this manual to provide the user with suffi¬ 
cient technical information to successfully interface external 
equipment to the optional data port interface provided by the 
Xylogic Phoenix 211 Disk Controller with a minimum of diffi¬ 
culty. 

The information contained in this manual is principally con¬ 
cerned with the physical, electrical, and timing interface 
provided to the user by the optional data port of the Phoenix 
211 Disk Controller. 

The functional capabilities, performance characteristics, and 
programming interface of the Phoenix 211 Disk Controller are 
explained in greater detail in the Phoenix 211 Disk Controller 
Programming Reference Manual . The user should be equally 
familiar with the contents of the programming manual, as well 
as this manual before attempting to interface external equip¬ 
ment to the Phoenix 211 optional data port. 

This manual will be expanded and updated as required to pro¬ 
vide the user with complete, accurate, interfacing informa¬ 
tion for the Phoenix 211 Optional Data Port. 

Any questions relating to the contents of this manual should 
be directed to: 


Engineering Department 

Xylogic OEM Components Group, Inc. 

42 Third Avenue 
Burlington, Mass. 01803 
617-272-8140 

2.0 Optional Data Port Description (Reference Figure 1) 

2.1 General Description 

The Optional Data Port provided by the Phoenix 211 Disk 
Controller enables the user to conduct disk data transfers 
directly between external equipment and disk drive(s), under 
control of programs being executed in a PDPll Computer. 

In effect, this option separates the data transfer path 
from the control and status functions within the Phoenix 200 
Formatter. The computer interface is utilized to initiate, 
control, and monitor the results of disk data transfers, while 
the actual data transfer takes place between user external 
equipment and the disk drives, via the Phoenix 200 Formatter. 
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2.2 Physical Description 


The Optional Data Port physically is provided by a 50 pin 
ribbon cable connector located on board 2 of the Phoenix 200 
Disk Formatter. This 50 pin ribbon cable connector contains 
a 16 bit bidirectional data bus over which data is to be 
transmitted to and received from during disk data transfers, 
as well as the control signals and ample grounds. Detailed 
descriptions of the signals provided on this interface are 
contained in subsequent sections of this manual. 

3.0 Programming Definition of Optional Data Port 

The use of the optional data port interface does not affect 
the programming of the Phoenix 211 Disk Controller. Operation 
of a Phoenix 211 disk controller utilizing the optional data 
port interface is identical to a standard Phoenix 211 disk 
controller, as defined in the Programmers Reference Manual, 
except that the data transfer occurs over the optional 
data port interface. 

This assumes, however, that the external equipment will always 
be ready and able to respond appropriately to disk transfer 
operations initiated by the controlling computer. Any control 
signals needed for communication between the controlling 
computer and the external equipment required to quarantee the 
validity of this assumption must be provided by the user via 
some other means. 

4.0 Optional Data Port Enabling 

Any standard Phoenix 211 Disk Controller is equipped with the 
optional data port interface. The optional data port con¬ 
figuration is achieved by removing staples D0H-D15H and 
three additional control staples on board 2 of the Phoenix 200 
Formatter. Said staples are shown on Logic Drawing D1033-01 
sheet 1. 

5.0 Optional Data Port Interface Testing 

The optional data port interface, once enabled may be readily 
tested by connecting the computer coupler cable to the op¬ 
tional data port interface connector, and to the normal for¬ 
matter coupler cable connector. 

In this configuration data transfers will take place between 
the computer and disk drive via the optional port interface 
logic. 
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FIGURE 1 



Phoenix 211 Optional Data Port Configuration 



User 

Equipment 
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Note: 1. 


The optional data port interface connector and 
coupler connector have the same functional signal/ 
pin assignments to facilitate this operation. 

2. The required coupler cable can be readily configured 
by adding one additional coupler ribbon cable 
connector to the coupler cable 6" from the end of 
the formatter end of the coupler cable. 

6.0 Data Transfer Mode Switching 

Disk transfers may be conducted between the controlling computer 
and disk or external equipment connected to the optional data 
port and disk. Switching between these two modes of operation 
normally requires manual connection of the appropriate coupler 
or external equipment cable to the optional data port inter¬ 
face connector. 

Automatic program controlled mode switching requires the addition 
of one "Autoswitch" printed circuit board assembly to the 
disk controller at additional cost. 

7.0 Optional Data Port User Interface Signal Definitions 

Note: All interface signals are low active. 

7. 1 Bidirectional Data Bus = DMDATA0L-DMDATA15L 

The 16 bit bidirectional data lines are used to transmit disk 
data between the internal disk formatter memory and user 
equipment normally connected to the optional data port inter¬ 
face connector. Timing relationships required in trans¬ 
ferring data over the data bus is given in detail in section 

7.2 Direct Memory Access Direction Control - DMDIRL (From Formatter) 

This signal is a level controlled by the Phoenix formatter 
and sent to the user external equipment to define the direc¬ 
tion in which data is to move over the data bus during any 
disk data transfers. 

I 

This signal is active (low) when data is to be transferred 
from the formatter to the user during any disk read data 
transfer operations. 

This signal is inactive (high) when data is to be transferred 
from the user to the formatter during a disk write data 
transfer. 




C 
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7.3 


Data Transfer Request - DMREQ(L) (From Formatter) 

.1 This signal is used by the formatter to initiate data 

transfers between it and user equipment connected to the 
optional data port. 

.2 The DMREQ(L) signal is associated with the state of the 
formatter internal FIFO memory. 

.3 In a Disk Write operation the DMREQ(L) signal will be 
active when the formatter is busy, the internal FIFO 
memory buffers are not full, and the Word Count Overflow 
(WCROVFL) Signal has not been received from the user inter¬ 
face. 

.4 In a disk read operation the DMREQ(L) Signal will be active 
when the formatter is busy, the internal FIFO memory 
buffer contains any data (is not empty) and the Word 
Count Overflow (WCROVFL) Signal has not been received 
from the user interface. 

.5 The user interface must sample the state of the DMA 
Request Signal. 

.6 The DMACK(L) Signal is utilized to facilitate DMA look¬ 
ahead capability for multiple cycle transfers. 

7.4 Data Transfer Ackno w ledge Sig n al - DMACK(L)(To Formatter) 

.1 This signal is issued by the user interface to acknowledge 
receipt of a DMREQ(L) signal from the formatter. 

.2 Upon receipt of the DMACK(L) signal the formatter inter¬ 
rogates the FIFO memory content and will modify the state 
of the DMREQ(L) signal accordingly. 

.3 The DMREQ(L) signal may be sampled 200 NS after the 
leading edge of DMACK signal to facilitate multiple 
cycle look-ahead transfer implementations. 

7.5 Write Data Transfer Strobe- DMLDSTB(L) (To Formatter) 


This signal is pulsed by the user interface to the formatter 
during a Write Data Transfer to the formatter when the data 
on the bidirectional data bus is valid. 


5 



This signal is used by the formatter to strobe data from the 
bidirectional bus into internal FIFO memory, and may be 
activated a minimum of 150 NS after data is gated onto the 
bidirectional data bus. 

7.6 Read Data Transfer Strobe - DMRDSTB(L) (To Formatter) 

1. This signal is activated by the user interface during a 
read data transfer from the formatter to the user inter¬ 
face, when the user is ready to accept data from the 
formatter. 

2. Upon receipt of the DMRDSTB(L) signal the formatter will 
put data on the bidirectional data bus. 

3. Data will be guaranteed to be valid 150 NS after receipt 
of DMRDSTB(L) by formatter. 

4. User may strobe data from bidirectional data bus any time 
after the 150 NS period. 

5. The DMRDSTB(L) signal may then be removed. User may in 
fact use the trailing edge of the DMRDSTB(L) signal to 
strobe data from bus into his own logic. ' 

7.7 Word Count Overflow - WCROVFL (To Formatter) 

A pulse or high-to-low transition indicates to the formatter 
that the word count register in the user interface has over¬ 
flowed, and that no more data transfers will take place. 

7.8 Disk Transfer Done - DSKXFRD(L) (From Formatter) 




This signal, when true, signifies that the disk word count 
register has overflowed and the formatter has reached the End 
of sector mark. This signal is reset by issuing a new command 
to the formatter. The user interface may use this signal to 
detect data transfer errors. The error conditions are: 

WRITE OPERATION: Disk Transfer Done occurs before the 

user word count overflows. 

READ OPERATION: The user word count overflows before 

Disk Transfer Done is generated. 
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8.0 Disk Write Data Transfer Timing Sequence 

8.1 Write Operation Definition 

A "Write" disk formatter operation, for purposes of this 
discussion, is defined as being a transfer of 16 bit 
date words from the user interface to one of the formatter 
internal FIFO memories and thence to the selected disk 
drive. 

8.2 Interface Timing Reference 

All timing information given, unless otherwise specifically 
noted, is at the Formatter cable interface. 

8.3 Write Operation Initiation 

A "Write" operation is initiated by activating the For¬ 
matter "Go" bit after properly loading the Formatter 
registers with appropriate parameters defining the specific 
operation to be performed. 

Note: A complete disk controller consisting of the Phoenix 
200 Formatter and a user external equipment interface 
actually contains two Word Count Registers, one 
within the user interface and one within the 200 
Formatter. 

The user interface Word Count Register controls 
the number of words transferred between the 
Phoenix 200 Formatter and external equipment, 
while the formatter word count register controls 
the number of words transferred between the 
formatter and the selected disk drive. 

Both Word Count Registers should be pre-set to 
the same count before any data transfer operation 
is initiated. 

8.4 Data Transfer Direction Establishment by DMDIR 

When the write operation is specified, the formatter 
immediately establishes the direction of all DMA data 
transfers required by putting formatter signal DMDIR 
in the inactive (high) state. 

This signal will remain at this high level for the 
duration of any write operation. 
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8.5 


Data Transfer to Formatter FIFO Memory Overview 


1. At the start of a writer operation the internal 
formatter FIFO memories are empty. 

2. The formatter will request data transfers from the 
user interface to fill the buffer memories before 
disc synchronization is accomplished. 


Once the FIFO buffer memories are full, data transfer 
requests are made only on a demand basis to keep the 
buffers full until the Word Count Overflow Signal 
(WCROVFL) is detected. 

3. The formatter contains an internal timer which guarantees 
that the internal FIFO memories have had time to be 
sufficiently loaded with data before data transfers 
between the FIFO memories and the disk drive are 
allowed to begin. 

Note: The guaranteed buffer load period is variable and 
may have to be increased if the maximum data 
transfer rate possible through the user interface 
is not fast enough. 

The factory interval setting should be adequate 
for all current generation computers. 

8.6 Write Data Transfer Cycle Sequence (Reference Fig. 7) 

8.6.1 Each write cycle data transfer is initiated by DMREQ (L) 
being active, indicating that the associated buffer 

is not full and is requesting more data. 

8.6.2 Upon detection of DMREQ(L) (and the availability of 
data from user equipment) the user should put the data 
for the next word to be transferred on the formatter 
optional data port bidirectional data bus. 

8.6.3 A minimum of 150NS. later the user initiates the strobing 
of the data into one of the internal formatter FIFO 
memories by activating the DMLDSTB(L). 

(The 150NS delay from data enabling to leading edge of 
data strobe allows for data skew, propagation, and 
settling time.) 
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8.6.4 The DMACK signal may be issued at any time during the 
current cycle or at some convenient time previous to 
the current cycle. (Transfer Look Ahead). 

8.6.5 The DMLDSTB(L) Data Strobe Signal should be a minimum of 
100NS wide. 

8.6.6 The user must maintain data on the bus 150NS minimum 
after the leading edge of the DMLDSTB(L) signal. 

8.6.7 The transfer request signal associated with the FIFO memory 
loaded by the data transfer will become valid a minimum 

of 200NS from the leading edge of the DMACK Signal, 
providing the FIFO memory is not yet full. 

8.6.8 After the data for a given cycle has been transferred per 
the above, subsequent data transfers may take place by 
repeating the sequence as appropriate. 

DMLDSTB(L) Strobe Signal frequency must not exceed 2.0MHZ 
(500NS period). 

Note: The user effectively controls the Write DMA data 

transfer rate and timing by controlling the 
DMLDSTB(L) and DMACK Signals. 

8.6.9 The user interface logic should increment the Word 
Count Register at the beginning of each data transfer 
cycle so that a logic decision to terminate upon Word 
Count Register Overflow can be reached before the end 
of the last cycle. 

8.6.10 Write DMA data transfers from the user interface to the 
formatter internal FIFO memories terminate when the 
Word Count Overflow Signal (WCROVFL) is received from 
the user interface. DMREQ(L) if active will be returned 
to the inactive state within 200NS of the leading edge 
of the SWROVFL Signal. 

8.6.11 The Word Count Register Overflow Signal generated by 
the user interface may be either a pulse or a level but 
must be a minimum of 100NS wide. 

8.6.12 If the Word Count Overflow Signal is issued prematurely 
by the user, DMA transfers terminate immediately, but 
the controller will continue to write alternately the 
last two words transferred to the FIFO memories onto 
the selected disk until the formatter internal Word 
Count Register Overflows and the end of the last 
addressed sector is reached. 
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FIGURE 7 


OPTIONAL DATA PORT 
PHOENIX 200 FORMATTER 

WRITE DATA TRANSFER TIMING DIAGRAM (3 FULL CYCLES) 


(FIFO Full) 



Notes: 

1. Timing is at Formatter Interface Connector 

2. All Signals are active when low (Negative Logic) at Interface 

3. Data On Buss is valid during -DMLDSTB (L) Pulse Interval 

4. Transfer rate is controlled by user by controlling frequency of EMEDSTB(L) and DMACK 

5. All times are in nanoseco n ds 

6. DMREQ(L) is not valid until 200 ns nun. after leading edge of EMACK(L) 
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9.0 

9.1 


9.2 


9.3 


9.4 


9.5 


Read Data Transfer Timing Diagram 
Read Operation Definition 

A "Read" disk formatter operation for purposes of this 
discussion is defined as being a transfer of 16 bit data 
words from the selected disk to the Phoenix 200 Formatter 
and thence to the user interface. 

Interface Timing Reference 

All timing information given, unless otherwise specified, 
is at the Formater Optional Data Port interface connector. 

Read Operation Initiation 

A "Read" operation is initiated by activatingthe 
formatter "GO" bit after properly initializing the 
formatter registers with appropriate transfers defining 
the specific operation to be performed. 

Data Transfer Direction Establishment by DMDIR Signal 

When the read operation is specified the formatter 
immediately establishes the direction of all data 
transfers required by forcing the DMDIR Signal to the 
active state (low). 

This signal will remaian at this state for the duration 
of any read operation. 

Data Transfer from Formatter to User Interface Overview 


9.5.1 At the start of a read operation, the formatter internal 
FIFO memories are empty. 

9.5.2 Data transfers from the selected disk to the FIFO 
memories will begin when the disk is on the correct 
cyclinder and sector. 

9.5.3 Words received from the selected disk are alternately 
temporarily stored in one of the two internal FIFO 
memories. All odd words are normally stored iN FIFO 
memory #1 while all even words are stored in FIFO memory 
# 2 . 

9.5.4 Data transfers to the user interface are initiated when 
data is present in the FIFO memory and will persist 
until no data is contained in either FIFO memory. 
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9.5.5 

9.5.6 


9.6 


9.6.1 


9.6.2 


9.6.3 


9.6.4 


9.6.5 


9.6.6 


9.6.7 


9.6.8 


9.6.9 


Data flow from the selected disk to the FIFI memories 
terminates when the formatter internal Word Count register 
overflows. 

Data flow from the FIFO memories to the user interface 
terminates when the Word Count Register in the user 
interface overflows and activates the WCROVFL Signal. 

Read Data Transfer Cycle Sequence (Reference Fig. 8) 

Each read data transfer cycle is initiated by DMREQ(L) 
being active, indicating that the associated FIFO memory 
buffer contains data to be transferred to computer memory 
via the user interface. 

Upon detection of DMREQ(L) the user, when his interface 
is ready to accept data, should activate the DMRDSTB(L) 
Signal. 

The formatter, upon detection of the DMRDSTB(L) Signal, will 
put the data to be transferred on the formatter data bus. 

A maximum of 200 NS from the leading edge of a DMRDSTB(L) 
pulse, data is guaranteed to be valid at the Formatter 
interface connector. -— “ 

The user should strobe data from the bus into the user 
interface 300NS minimum from the leading edge and 
during the DMRDSTB(L) Signal Interval. 

The DMRDSTB(L)Signal pulse must be a minimum of 350NW wide. 

The formatter, upon detection of the trailing edge of 
the DMRDSTB Signal Pulse, will immediately remove data 
from the formatter bus. Data, then, is not valid after 
DMRDSTB(L) is removed. 

THE DMRDSTB(L) Signal, once removed at the end of a read 
DMA data transfer, must remain inactive for a minimum of 
200 NS before it can be activated again for the next 
read data transfer cycle. 

The DMACK Signal may be issued at any time during the 
current cycle or at some convenient time previous to the 
current cycle. (Transfer Cycle Look Ahead). 

The data transfer request signal will become valid a minimum 
of 200 NS from the leading edge of the DMACK Signal providing 
there is another data word available in FIFO memory. 
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FIGURE 8 

Phoenix 200 Formatter 
Read Timincr Diagram (Two Cycles) 


Optional Data Port Interface 


(FIFO Empty) 



Notes: 

1. Timing is at Formatter Interface Connector. 

2. All signals are active when low (negative logic) at interface. 

3. Data On Buss is valid 200 ns from leading edge of DKLRDSTB (L) to end of DMRDSTB (L) Pulse 

4. Transfer rate is controlled by user by controlling frequency of DMRDSTB(L) 6 DMACK. 

5. All times are in nanoseconds. 

6. DMREQCLts not valid until 200 ns min. after leading edge of DMACK(L). 
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9.6.10 


9.6.11 


9.6.12 


9.6.13 


After the read data for a given cycle has been transferred 
from the formatter to the user interface per above, sub¬ 
sequent read data transfers may take place as required by 
repeating the above sequence. 

Note: The user effectively controls the read Data 
Transfer Timing and data transfer rate by 
the DMRDSTAB(L) and DMACK Signals. 

The user interface should increment the Word Count 
Register at the beginning of each read data transfer 
cycle so that a logical decision to terminate upon 
word count overflow can be reached before the end of 
the last cycle. 

Read data transfers from the formatter to the user 
interface terminate when the Word Count Register over¬ 
flow signal (WCROVFL) is activated by the user interface. 

DMREQ(L) if active will be returned to the inactive 
state within 200NS of the leading edge of the WCROVFL 
Signal. 

The WCROVFL signal may be dither a pulse or a level 
but must be at least a minimum of 100NS wide. 
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10.0 


Data Transfer Considerations 


10 . 1 . 

10 . 2 . 

10.3. 

10.4. 

10.5. 

10 . 6 . 


10.7. 

10.7. 


Two First in First Out (FIFO) memories are contained in the 
Phoenix 200 Formatter. All data to be transferred to or 
from disk drives connected to the formatter is buffered in 
one of the two FIFO memories in the formatter. 

The two FIFO memories in the formatter are alternately used 
for temporary data storage on a word basis in order to 
maximize data transfer throughout rate. 

Normally all odd words are buffered in FIFOl while all even 
words are buffered in FIF02. 

Maximum theoretical data transfer (16 bit words) rate is 2.0 
MHZ which is more than ample for interfacing to current 
generation computers and associated peripheral equipment. 

The actual data transfer rate in a disk subsystem using the 
Phoenix 200 Formatter is determined by the user. 

All formatter interface signals are negative active at the 
user connector. 

Data transfers normally utilize the same 16 bit bidirectional 
data bus used for direct program control register loading 
and reading. 

Data transfers may be optionally made over a separate 16 bit 
bidirectional data used exclusively for data. 

The optional data port interface is available on all printed 
circuit versions of the Phoenix 200 Formatter and requires a 
separate cable and associated connectors. 

If the standard data buss is used for DMA data transfers, the 
user coupler interface must resolve any formatter bus usage 
arbitration necessary to insure that no attempt is made to use 
the formatter bus for DMA and direct program control 
operations during the same physical bus cycle. 

The DMACK signal must be issued only once for each data 
transfer. 
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RECOMMENDED INTERFACE 


OPTIONAL DATA PORT 

Drivers, Receivers, Termination, and Cable 


SIGNAL LEVEL DEFINITION: 


LEVELS: 


ALL SIGNALS ARE LOW, ACTIVE TRUE 
TRUE* LOW* 0.7 VDC § 100MA 

FALSE* HIGH* 3.5VDC 


DATA BUS DRIVERS/ RECEIVERS/ TERMINATION (BIDIRECTIONAL) 


CUSTOMER INTERFACE FORMATTER 



CONTROL SIGNALS DRIVERS/RECEIVERS/TERMINATION 
CUSTOMER/FORMATTER CUSTOMRR/FORMATTER 



RECOMMENDED CABLE 

3M Part No. 3476/50; Flat Cable with Ground Plane and Drain Wire 
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PHOENIX 200 FORMATTER 


OPTIONAL DATA PORT 

USER INTERFACE CONNECTOR SIGNAL/PIN ASSIGNMENT 


PIN # 

SIGNAL NAME 

DIRECTION 

1 

GND 

- 

2 

GND 


3 

GND 

- 

4 

DB0L 

BI 

5 

DB1L 

BI 

6 

DB2L 

BI 

7 

DB3L 

BI 

8 

DB4L 

BI 

9 

DB5L 

BI 

10 

DB6L 

BI 

11 

DB7L 

BI 

12 

DB8L 

BI 

13 

DB9L 

BI 

14 

DB10L 

BI 

15 

DB11L 

BI 

16 

DB12L 

BI 

17 

DB13L 

BI 

18 

DB14L 

BI 

19 

DB15L 

BI 

20 

- 

- 

21 

- 

- 

22 

- 

- 

23 

- 

- 

24 

WCROVFL 

TO FORMATTER 

25 

- 

— 

26 

DMRDSTB(L) 

TO FORMMATER 

27 

DMLDSTB(L) 

TO FORMATTER" 

28 

- 

- 

29 

- 

- 

30 

- 

- 

31 

- 

- 

32 

- 

- 

33 

- 

- 

34 

- 

- 

35 

- 

- 

36 

DMREQ(L) 

FROM FORMATTER 

37 

DMDIRL 

FROM FORMATTER 

38 

- 

- 

39 

- 

- 

40 


- 

41 


- 

42 

DMACK(L) 

TO FORMATTER 

43 

DSKXFRD(L) 

FROM FORMATTER 

44 

- 

- 

45 

- 

- 

46 

- 

- 

47 


- 

48 

GND 

- 

49 

GND 

- 

50 

GND 

- 


CONNECTOR TYPE USED ON 
BOARD 2 OF FORMATTER: 
3M # 3433 - 1002 


NOTE: BI denotes BIDIR¬ 

ECTIONAL signal 
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1.0 Introduction 

This manual is intended to provide the user all of the informa¬ 
tion necessary to utilize the Autoswitch option to the Phoenix 
211 Disk Controller. 

2.0 Autoswitch Functional Definition/Description 

2.1 The Autoswitch Assembly Option is used in conjunction with the 

Optional Data Port Interface of the Phoenix 211 Disk Controller. 
(Reference: Phoenix 211 Optional Data Port Manual) 

2.2 The Autoswitch option enables the Optional Data Port Interface 
of the Phoenix 211 Disk Controller to conduct data transfers 
with either computer memory or user supplied external equip¬ 
ment under direct program control. 

2.3 The Autoswitch Option is in effect a programmable digital 
electronic switch, with two positions; Computer Port Enable 
and External Port Enable. 

2.3.1 Computer Port Mode . When the Autoswitch is in the Computer 
Port Mode, data transfers can be conducted between the com¬ 
puter memory adn the Data Port Interface of the Phoenix 211 
Disk Controller. 

This permits the user to access data from and store data on 
any disks connected to the Phoenix 211 Disk Controller. 

2.3.2 External Equipment Mode . When the Autoswitch is in the Ex¬ 
ternal Equipment Port Mode, data transfers can be set up by 
the computer program, but all data transfers will take place 
between the user supplied external equipment and the Data 
Port Interface of the Phoenix 211 Disk Controller. 

This capability maximizes the total system throughput by 
eliminiating the necessity to transfer large amounts of bulk 
data from user external equipment to computer memory and 
thence from computer memory to the disk drive (s) . 

2.3.3 Switch Position Control 


2.3.3.1 Program Control . The position or mode of the Autoswitch 
is programmable and may be changed by the execution of 
one computer instruction. (See Section 4. ) 

2.3.3.2 Manual Control . A Manual Control Switch is physically 
provided on each Autoswitch Assembly to permit direct 
manual control of the Autoswitch position or mode. 
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3.0 General Specifications 

3.1 Physical Size = 8%" X 15" Standard 

1.) 8% X 15" Standard Hex Printed Circuit Board with Notch 

cut at connector locations A & B to permit board to be 
mounted in outside slots (1 & 4) of standard DEC DDll 
Systems Unit Assembly. 

3.2 Weight: 1.5 Lbs. excluding cables 

3.3 Power Requirements: 2.0 amps +5V+10% VDC 

(Supplied by computer or systems unit 
backplane) 

3.4 Environmental: Temperature and humidity tolerances exceed 

those required by the host computer system. 

3.5 Connector Cabling Requirements 

3.5.1 External Equipment Port = Connector J2 

3.5.2 Computer Data Port = Connector J1 

3.5.3 Phoenix 211 Data Port = Connector J3 


4.0 Programming Interface 
4.1 General 

The programming of the Autoswitch is as simple as possible. 
One bit is provided, the state of which is controlled 
directly by the programmer, and which also determines the 
mode of the Autoswitch. 

This bit can be both loaded and read. Further specifics are 
given in the following subsections. 


4.2 Autoswitch Control Register (Typical Address - 164600) 


15 


6 

_L 


0 


Not Used 


zr 


Not Used 


Autoswitch Mode Control 




4.2.2. Register Format Explanation 

4.2.2.1 The Autoswitch Mode Control (Bit 07) is the only bit used 
in the word. All other bits when the register is read 
will be zeros. 


4.2.2.2 The state of the Autoswitch Mode Control Bit directly deter¬ 
mines the state of the Autoswitch Mode per the following: 


Autoswitch Mode Control 
Bit State 


Autoswitch Mode 
Selected 


0 Computer Port 

1 External Equipment Port 

4.2.3 Initialization Mode . The Austswitch Mode Control bit is in- 
itialized to the reset or Computer Port Mode state at system 
initialization. 


4.3 Timing Considerations - None 

The Autoswitch switches mode immediately upon command. 


5.0 Autoswitch Register Address Selection (Reference Drawing D1-016-02A, 

Sheet 2) 

5.1 The address of the Autoswitch Mode Control Register is completely 
manually selectable by staples at component locations D8 and D9 on 
the Autoswitch printed circuit board assembly. 

5.2 These staples are labeled A0-A12 and shown on Sheet 2 of logic 
drawing D1016-02A. 

5.3 The nominal staple settings shown represent a base address of 
164600. 

5.4 Table 1 shows the staples used to control the Autoswitch Register 
address and the corresponding assigned address bits. 

5.5 Appendix A shows the block of addresses to be used for multiple 
Autoswitch Assignments. 


3 



TABLE 1 


Phoenix 211 Autoswitch 
Mode Control Register Address Selection 
(Reference D1016-02A Sheet 2) 


Address Bit 


Controlling Staple Designation 


A12 
All 
A10 
A09 
A09 
A08 
A06 
A05 
AO 4 
AO 3 
A02 
A01 


A12 
All 
A10 
AO 9 
A09 
A07 
A06 
A05 
A04 
A03 
A02 
A01 


NOTE : 

1. ) Staple Removed = logic 1 

2. ) Staple Inserted ■ logic fl 
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6.0 Manual Mode Control of Autoswitch Mode 

6.1 A manually controlled switch is provided at the top left hand 
side of the Autoswitch printed circuit board assembly. 

This switch is provided to facilitate debugging and mainten¬ 
ance of the Autoswitch by enabling an operator to manually 
force the Autoswitch into the External Equipment Port Mode. 

6.2 External Equipment Switch Position 

When the mode control switch is in the External Equipment posi¬ 
tion, data will be transferred between external equipment sup¬ 
plied by the user and the Optional Data Port Interface on Board 
2 of the Phoenix 200 Formatter irrespective of program commands. 

This is accomplished by unconditionally forcing control element 
Cll shown on Sheet 2 of D1016-01B to the set or External Equip¬ 
ment state. 

6.3 Computer Port Switch Position 


When the mode control switch is in the Computer Port Position, 
data will normally be transferred between the computer memory 
and the Optional Data Port Interface on Board 2 of the Phoenix 
200 Formatter, unless the Autoswitch is specifically commanded 
to the External Equipment via a user program. 

In effect the Computer Port Switch position is the "normal" 
switch position and enables the Autoswitch mode to be controlled 
via user program commands. 

NOTE : 

If the Autoswitch Mode Control Switch is put into the "External 
Equipment Port" position and is then returned to the "Computer 
Port" position, the Autoswitch will remain in the External 
Equipment Port Position until a initialization Signal is issued 
by the host computer or the Autoswitch is specifically commanded 
to the "Computer Port" position via a user program. 


7.0 Phoenix 211 Autoswitch System Configuration and Installation 
(Reference Figure 17 


Figure 1 shows the physical relationship between the Autoswitch 
and other elements of a Phoenix 211 disk subsystem. 
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FIGURE 1 


AUTOSWITCH SYSTEM CON 


PDP11 

COMPUTER 


PHOENIX 211 
COUPLER 
BOARD 



Optional Data Port 
Interface 


* Shielded Ribbon Cable 




Cable #B/PL 1016-06A 
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Appendix B 

Computer Port Connector (Jl) Signal/Pin Assignment 


PIN # 

SIGNAL NAME 

DIRECTION 

Jl 

GND 

- 

J2 

GND 

- 

J3 

GND 

- 

J4 

DB0L 

BI 

J5 

DBlL 

BI 

J6 

DB2L 

BI 

J7 

DB3L 

BI 

J8 

DB4L 

BI 

J9 

DB5L 

BI 

J10 

DB6L 

BI 

Jll 

DB7L 

BI 

J12 

DB8L 

BI 

J13 

DB9L 

BI 

J14 

DB10L 

BI 

J15 

DBllL 

BI 

J16 

DB12L 

BI 

J17 

DB13L 

BI 

J18 

DB14L 

BI 

Jl9 

DB15L 

BI 

J20 

- 

- 

J21 

- 

- 

J22 

- 

- 

J23 


- 

J24 

WCROVFL 

TO FORMATTER 

J25 


- 

J26 

DMRDSTB(L) 

TO FORMATTER 

J27 

DMLDSTB(L) 

TO FORMATTER 

J28 

- 

- 

J29 

- 

- 

J30 

- 

- 

J31 

- 


J32 

- 


J33 

- 

- 

J34 

- 

- 


- 

- 


DMREQ(L) 

FROM FORMATTER 

J37 

DMDIRL 

FROM FORMATTER 


- 

- 

J39 

- 

- 

~j5T5 



j41 


- 

j42 

DMACK(L) 

TO FORMATTER 

~j¥3 

DSKXFRD(L) 

FROM FORMATTER 


- 


J45 " 

— 

- 

J46 

- 


~jn 



J48 

GND 

- 

“j415 

GND 

- 

J50 

GND 

- 


NOTE: BI denotes 

BIDIRECTIONAL 

signal 
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Appendix C 


Data Port Connector (J3) Signal/Pin Assignment 


PIN # 

SIGNAL NAME 

DIRECTION 


"jH 

GND 

- 


J3-2 

GND 

- 


J3-3 

GND 

- 


J3-4 

DB0L 

- 


J3-5 

DB1L 

BI 


J3-6 

DB2L 

BI 


~3J=1 

DBlL ” ' ' ' 

BI 


J3-8 

DB4L 

BI 


J3-9 

DB5L 

BI 


J3-10 

DB6L 

BI 


J3-11 

DB7L 

BI 


J3-12 

DB8L 1 

BI 


J3-13 

DB9L 

BI 


J3-14 

DB10L 

BI 


J3-15 

DB11L 

BI 


J3-16 

DB12L 

BI 


J3-17 

DB13L 

BI 


J3-18 

DB14L 

BI 


J3-19 

DB15L 

BI 


J3-20 

- 

- 


J3-21 

- 

- 


J3-22 

- 

- 


J3-23 

- 

- 


J3-24 

WCROVFL 

TO FORMATTER 


J3-25 

- 

- 


J3-26 

DMRDSTB(Lj 

TO FORMATTER 


33-21 

DMLDSTB(L) 

TO FORMATTER 


J3-28 

- 

- 


J3-29 

- 

- 


J3-30 

- 

- 


J3-31 

- 

- 


J3-32 

- 

- 


J3-33 

- 

- 


J3-34 

- 

- 


J3-35 

- 

- 


J3-36 

DMREQ(L) 

FROM FORMATTER 


J3-37 

DMDIRL 

FROM FORMATTER 


J3-38 

- 

- 


J3-39 

- 

- 


J3-40 

- 

- 


J3-41 

- 

- 


J3-42 

DMACK(L) 

TO FORMATTER 


J3-43 

DSKXFRD(L) 

FROM FORMATTER 


J3-44 

- 

- 


J3-45 

- 

- 


J3-46 

- 



J3-47 

- 

- 


J3-48 

GND 

- 


J3-49 

GND 

- 


J3-50 

GND 

- 



NOTE: BI denotes BIDI¬ 
RECTIONAL signal 


I 
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Appendix D 



External Equipment 

Connector (J2) Signal/Pin Assignment 

PIN # 

SIGNAL NAME 

DIRECTION 


J2-1 

GND 

- 


_ J2-2 

GND 



J2-3 

GND 

- 


J2-4 

DB0L 

BI 


J2-5 

DBlL 

BI 


J2-6 

DB2L 

BI 


J2-7 

DB3L 

BI 


J2-8 

DB4L 

BI 


J2-9 

DB5L 

BI 


J2-10 

DB6L 

BI 


J2-11 

DB7L 

BI 


J2-L2 

DB8L 

BI 

NOTE: 

J2-1.3 

DB9L 

BI 

J2-I.4 

DB10L 

BI 

1.) CONNECTOR USED ON 
AUTOSWITCH IS 

BERG 65268-011. 

J2-15 

DBllL 

BI 

J2-16 

DB12L 

BI 

J2-17 

DB13L 

BI 

J2-18 

DB14L 

BI 

2.) REQUIRED USER MATCH 
ING CONNECTOR IS 
3M3433-1002 OR 
EQUIVALENT. 

J2-19 

DB15L 

BI 

J2-20 

- 


32-21 


- 

J2-22 



J2-23 

- 


3.) BI denotes BIDI¬ 
RECTIONAL signal 

J2-24 

WCROVFL 

TO FORMATTER 

J2-25 

- 

- 


J2-26 

DMRDSTB(L) 

TO FORMATTER 

32-21 

DMLDSTB(L) 

TO FORMATTER 

J2-28 

- 

- 

J2-29 

- 


J2-30 


- 

J2-31 

- 

- 

J2-32 

- 

- 

J2-33 

- 

- 

J2-34 

- 

- 

J2-35 


- 

J2-36 

DMREQ(L) 

FROM FORMATTER 

32-31 

DMDIRL 

FROM FORMATTER 

J2-38 

- 

- 

J2-39 

- 

- 

J2-4 0 

- 

- 

J2-41 

- 

- 

J2-42 

DMACK(L) 

TO FORMATTER 

J2-43 

DSKXFRD(L) 

FROM FORMATTER 

J2-44 

- 

- 

J2-45 

- 


J2-46 

- 

- 

J2-47 

- 

- 

J2-48 

GND 

- 

J2-49 

GND 

- 

J2-50 

GND 

- 
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Appendix E 

External Equipment Port Required User Specifications 

RECOMMENDED INTERFACE 

' OPTIONAL DATA PORT 

Drivers, Receivers, Termination, and Cable 

SIGNAL LEVEL DEFINITION* ! 

ALL SIGNALS ARE LOW, ACTIVE TRUE 
LEVELS: TRUE- LOW- 0.7 VDC 8 100MA 

FALSE- HIGH- 3.5VDC 


DATA BUS DRIVERS/ RECEIVERS/ TERMINATION (BIDIRECTIONAL) 

CUSTOMER INTERFACE FORMATTER 



CUSTOMER/FORMATTER CUSTOMfiR/FORMATTER 



RECOMMENDED CABLE 


Flat Cable with Ground Plane and Drain Wire 


3M Part No. 3476/50; 


7.1 


Autoswitch Board Installation 


The Autoswitch Board is physically a standard "hex" printed cir¬ 
cuit board with a notch in the A & B connector section. The 
board may be physically plugged into a standard small peripheral 
controller slot (SPC) in any PDPll computer or BAllK Expansion 
Box backplane. Installation of the Autoswitch Board simply con¬ 
sists of physically plugging it in to any available backplane 
slot after having first determined the mode control register 
address via staple selection as outlined in Section 5. 

7.2 Computer Port Cabling (Jl) 

7.2.1 The Computer Port on the Autoswitch is physically provided by 
connector Jl on the Autoswitch Board. (Connector Jl is the 
rightmost connector on the top of the board. Reference Assem¬ 
bly Drawing D1016-03) 

7.2.2 Jl, the Computer Port Connector is physically cabled to J3 of 
the Phoenix 211 Coupler Board and Jl of board 1 of the Phoenix 
200 Board 1 as shown on Figure 1., via Cable B/PL 1016-07A. 

7.2.3 Installation of the Computer Port Cable is accomplished by 
simply plugging the labelled cable connectors. 

into the matching connector receptables on the Autoswitch 
Board, 211 Coupler Board and Board 1 of the formatter. 

7.3 Data Port Cabling (J3) 

7.3.1 The common Data Port Interface of the Autoswitch is physically 
provided by connector J3 on the Autoswitch Board. (Connector 
J3 is the leftmost connector on the top of the board. Refer¬ 
ence Assembly Drawing D1016-03) 

7.3.2 J3, the Data Port Connector is physically cabled to Jl of 
board 2 of the Phoenix 200 Formatter as shown on Figure 1 via 
cable 

7.3.3 Installation of the Data Port Cable is accomplished by simply 
plugging the labelled cable connectors into the 

matching connector receptacles located on the Autoswitch and 
board 2 of the Phoenix 200 Formatter. 

7.4 External Equipment Port Cabling (J3) 

7.4.1 The user External Equipment Port of the Autoswitch is physically 
provided by connector J2 on the Autoswitch Board. (Connector 
J2 is the center connector on the top of the board. Reference 
Assembly Drawing D1016-03) 
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7.4.2 J2, the External Equipment Connector is to be physcially 

connected to user supplied external equipment as shown on 
Figure 1. 

NOTE : 

1. ) The user designed external equipment interface 

logic must conform to the Phoenix 211 Optional 
Data Port Interface electrical and signal timing 
specifications as outlined in the Phoenix 211 
Optional Data Port Interface Manual . 

2. ) Appendix D defines the required physical connector, 

cable and signal pin assignments of user equip¬ 
ment to be connected to this interface. 

8.0 Autoswitch Testing (Reference Figure 2) 

The Autoswitch may be tested completely using the standard 
supplied Phoenix 211 Disk Diagnostics and two cabling con¬ 
figurations as shown in Figure 2. 

8.1 Test Position 1 - Computer Port Data Path Test 

8.1.1 In the Computer Port Data Path Test, the Coupler cable is 
connected to the Autoswitch Computer Port Connector and 
the Autoswitch is electrically switched to the Computer 
Port position. 

NOTE : 

This is the default mode of the Autoswitch. 

8.1.2 All data transferred between the disk and the computer is 
thus constrained to flow through the Computer Port of the 
Autoswitch and the Optional Data Port Interface of the 
Phoenix 200 Formatter. 

8.1.3 The integrity of the Autoswitch Computer Port Data Path 

is verified by running Diagnostic Tests 0 - 25 as a single 
group. 

8.2 Test Position 2 - External Port Data Path Test 

8.2.1 In the External Data Path Test the coupler cable is connected 
to the Autoswitch External Port Connector and the Autoswitch 
is electrically switched to the External Port position under 
direct program control. 

NOTE: 


1.) The Autoswitch may be forced to the External 

Equipment Mode by putting the Manual Mode Control 
Switch located on the top of the Autoswitch Board 
to the External Equipment Position. 



2.) The Autoswitch may be switched to the External 
Equipment Mode under control of the supplied 
Phoenix 211 Diagnostic Program by depositing 
_1_ in location AUTOSW _ of the program. 

8.2.2 All data transferred between the disk and the computer is 
thus constrained to flow through the External Port of the 
Autoswitch and the Optional Data Port Interface of the 
Phoenix 200 Formatter. 

8.2.3 The integrity of the Autoswitch External Port Data Path 

is verified by running Diagnostic Tests 0 - 25 as a single 
group. 

8.2.4 The Autoswitch External Port position is selected by 
depositing a "1" into the "Autoswitch" control memory 
location of the diagnostic program prior to initiating 
the test. 



Phoenix 211 Autoswitch Manual 


Appendix A 

Autoswitch Unibus Address Assignments 


Autoswitch Unit No. 

1 

2 

3 

4 

5 

6 

7 

8 
9 

10 

11 

12 

13 

14 

15 

16 

17 

18 
20 
21 
22 

23 

24 


Assigned Base Address 

164600 

164602 

164604 

164606 

164610 

164612 

164614 

164616 

164620 

164622 

164624 

164626 

164630 

164632 

164634 

164636 

164640 

164642 

164646 

164650 

164652 

164654 

164656 
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Phoenix 211 Disk Controller 


Multiple Computer Port Option 


1. Purpose 

The multiple computer port option enables up to four PDP11 
Computers to retrieve data from and store data on common 
storage module type disk drives connected to one Phoenix 
200 Disk Formatter. Access to the common formatter is 
provided on a selectable equal priority or controlled 
priority basis. 

2. Overview - (Reference Figure 1) 

Each PDPll Computer in a multiple computer disk subsystem 
contains a Phoenix 211 Coupler Board which physically 
interfaces the computer to the common formatter bus. 

The common formatter bus is "daisy-chained" from the 
formatter to each of the 211 couplers associated with each 
computer to be included in the disk system. The formatter 
interface is terminated at the last* 211 coupler board. 

Arbitration logic is contained within the formatter to 
insure that the common formatter resource is allocated 
to the connected computers on a request basis with 
failsafe timeout provisions. 

3.0 Operation 

3.1 General 


The common formatter is "shared" between all computers 
in the system on a mutual exclusive basis. Requests are 
made to the computer port arbitrator by each of the 
computers whenever disk operations are to be performed. 

The arbitrator fields all requests for the use of the 
formatter and assigns the formatter to the requesting 
computer ports on a equal or selectable controlled priority 
basis. 

Once the formatter has been assigned to a given port, 
the associated computer may use the formatter to conduct 
as many disk operations as desired. When the formatter 
is so assigned to one computer port in the system all 
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computer. 

* Formatter may be physi 
cally located in any 
one of the host com¬ 
puters. Is physically 
one systems unit. 








other computer ports are prohibited from using the formatter 

The formatter is normally released for use by other ports 
when the current assigned computer port removes its "request 
signal at the conclusion of its disk operations. 

However, the arbitrator also monitors actual formatter 
usage and will automatically reassign the formatter to 
another port if no activity is detected on the currently 
assigned port within a selectable, predefined time interval. 

When the formatter is assigned to a requesting computer 
port by the arbitrator an interrupt is automatically 
generated to the associated computer by the 211 coupler 
board to facilitate system software. 

3.2 Detailed Operation 

3.2.1 Formatter Request Bit (Bit 5 of the 211 DCSR) 

Requests for use of the formatter by any computer port 
are initiated by setting the "Formatter Request" Bit. 

This Bit sets an internal control memory element which 
sends a unique request signal to the arbitrator. 


No further action can be taken by the programmer until the 
arbitrator assigns the formatter to his port, at which time 
the controller becomes ready and will generate an interrupt, 
if enabled. 

The Formatter Request bit must be set and the port 
be assigned as per above before any disk operations can 
be initiated. 

3.2.2 Computer Port Assignment 

1. The arbitrator utilizes a four state scanner and asso¬ 
ciated control logic to allocate the common formatter 
to the maximum of four computer ports. 

2. When the formatter is unassigned, the arbitrator se¬ 
quentially scans the request signals from the com¬ 
puter ports. When a request signal is detected the 
scanner is stopped and the binary state is issued to 
all computer ports over two signal interfaces. 

3. Each computer port is assigned a strappable port 
number. (0-3). See Appendix A for staple selection. 

When the assigned port number is issued by the arbi¬ 
trator, all requesting ports automatically compare this 
value with the associated preassigned physical port 
number. 
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The requesting port associated with the matching 
preassigned port number then becomes ready, generates 
an interrupt to the host computer, and is free to 
initiate any and all appropriate disk transfers via 
the formatter. 

3.2.3 Formatter Release 


When all desired disk operations have been completed by 
the current assigned computer port, the formatter is 
released for use by other computer ports by resetting 
the Formatter request bit. 


This removes the associated port 
request signal to the formatter arbitrator, and causes 
the arbitrator to reassign the formatter to some other 
requesting computet port. 

3.2.4 Formatter Reassignment Priority Options 

Computer Port Formatter Requests may be serviced on a 
selectable equal priority or a controlled priority basis. 

If the equal priority option is chosen, the arbitrator 
scanner will always sequentially scan all of the computer 
ports for formatter requests. Hence, all computer ports 
have an equal opportunity to obtain formatter access. 

If the controlled priority option is selected, the arbi¬ 
trator scanner will always be reset to state 0 when re¬ 
leased, and then sequentially scan the associated ports 
for new requests. 

Hence, this option assigns the highest priority to port 
0 and the least priority to port 3. 

3.2.5 Automatic Timeout Port Reassignment 

The arbitrator contains a automatic timeout feature 
which will automatically reassign the formatter to 
another requesting port if no activity is detected on 
the currently assigned port within a selectable, prede¬ 
fined interval. 
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4.0 Physical Configuration 

4.1 Phoenix 211 PDP11 Coupler 

One Phoenix 211 PDP11 Coupler Board is required for 
each PDPll Computer that is to utilize the Phoenix 
200 Formatter. 

4.2 Phoenix 200 Formatter 

The common Phoenix 200 Formatter is packaged in one PDPll 
systems unit and may reside in any one of the system 
PDPll computers. 

The formatter physically interfaces to the system disk 
drives. 

4.3 Coupler Cabling 

A shielded ribbon cable is required between the formatter 
and each cpu coupler card. 


5 



APPENDIX A 


MULTIPLE CPU STAPLE SELECTION 

1) To enable the Multi-CPU option 

A) Install W36 on Phoenix 200 Board 1 

B) Remove W22 on Phoenix 211 coupler card 

2) 211 Coupler Port Selection 


Port 

W54 

W55 

W56 

W57 

W36 

W37 

W38 

W39 

0 

IN 

OUT 

OUT 

OUT 

IN 

OUT 

OUT 

OUT 

1 

OUT 

IN 

OUT 

OUT 

OUT 

IN 

OUT 

OUT 

2 

OUT 

OUT 

IN 

OUT 

OUT 

OUT 

IN 

OUT 

3 

OUT 

OUT 

OUT 

IN 

OUT 

OUT 

OUT 

IN 


NOTE: On a given system each coupler must be assigned 


5. different port number . 


3) To enable the controlled priority option install W41 on 
Phoenix 200 Board 1. 
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1. Introduction 


Storage Module media is not as perfect as Disk Drive Vendors 
would like it to be. The bit recording density of about 
6000 bpi is state of the art and requires a head flying 
height and coating thickness of about 20 micro-inches. 

(The figure for 2314 type packs is 60 micro-inches.) 

Practical testing has revealed that 100% of all unrecover¬ 
able errors are one, two or three bit bursts. Disk Drive 
Vendors specify that a track shall not have more than one 
burst error and it, in turn, shall be no longer than 11 
bits long. Cylinder 0 (heads 0 and 1) shall have no errors. 
Also, there shall be no more than 30 correctable error 
tracks per 80 MB pack. 

E&sed on the above, a Storage Module Disk System has the ability 
to either bypass bad tracks or to perform error correction on 
them. One solution to the potential problem is an error 
correction scheme. 


2. Principles of Error Detection 

A checkword is appended to the message (data field) when the 
information is written on the disk. The checkword is obtained 
as the remainder when the message is divided by a carefully 
chosen number known as the generator polynomical. 

4- N Bits-» 


4- M inf bits —> (N-M) Redundancy - * 

The above figure shows a message of M information bits having 
added to it (N-M) redundancy bits. The redundancy bits are 
achieved as follows: 

Let M(X) equal the message polynomial. 

Let P(X) equal the generator polynomial. 

Hence, M(X) » Q(X) + R(X) where Q(X) and R(X) are respectively 
the quotient and remainder following division. The quotient 
has no real significance and is discarded but R(X) becomes 
the (N-M) redundancy bits shown above. Hence, the total mess¬ 
age (information plus redundancy) can be expressed as: 

(N-M) 

N(X) ■ X M(X) + R(X) 

- Q(X) P(x) 

If the received message can be divided by the polynomial 
P(X) without a remainder, then it has been received correctly 
and further action is not needed. 



3. Choice of Polynomial 


The strength or weakness of a redundancy scheme is intimately 
tied to the choice of polynomial and this depends on the type 
of errors to be expected. Data transmission suffers from 
long burst errors. High-speed solid-state memories suffer 
from isolated single-bit errors. Rotating magnetic memories 
compromise between these two extremes and suffer from short 
bursts (1-3 bits). The polynomial chosen was a Fire Code 
and thus is of the following form: 

P(X) - P1(X) (xc + 1) 

Where P(X) is the generator polynomial for a Fire Code; this 
must have two properties. (1) P1(X) is a primitive (irreduc¬ 
ible) polynomial of degree M and order E. (Note, the degree 
of a polynomial is defined to be the greatest power of X in 
which the coefficient is non-zero and E is defined to be 
(2 m ~ 1). (2) The parameter C must not be divisable by E. 

The above Fire code polynomial will have the following prop¬ 
erties: (1) The length of the code, N, is equal to the least 

common multiple of E and C. This works out to be (2 M- 1)C. 

(2) The number of redundancy bits is equal to (M+C). (3) The 

number of information bits, M, is equal to (2 II- 1) C- (M+C) . 

The polynomial chosen for the Phoenix 211 Disk Controller is 
as follows: 

11 2 21 
P(X) = (X + X + 1) (X + 1) 

The degree of the PI (X) portion is 11 and E is therefore 
equal to (2—1) or 2047. The length of the code is equal to 

(E-C) where C equals 21. Hence, code length equals (2047-21) 

bits. The number of redundancy bits is equal to (M + C) or 
(11 + 21 ) . 

In summary, the above polynomial will support a record length 

up to 2680 words and each record will be followed by a 32 bit 

checkword. 


4 . 


Error Detection and Correction Performance 

11 2 21 

The polynomial chosen was P(X) = (X + X +1) (X + 1) 

32 23 21 11 2 

= X + X +X +X +X +1 

This will detect two error burst of combined length 22, one 
error burst of length 32 and any odd number of errors. This 
will correct any single burst up to 11 bits long. 
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• Programming Details 

The Phoenix 211 has an ECC (error correction code) capa¬ 
bility which will detect and correct an error by reconstruct¬ 
ing a portion of the data within the specified code word 
length, which is fixed. The burst ECC code will correct 
an errbr which must fall within the specified length of 
the burst. The actual location of the burst within the 
code word (data field of a sector) is irrelevant. 

Any errors outside the specified burst length will be de¬ 
tected but not corrected. The ECC hardware, in this case, 
will yield an ECC uncorrectable error. The Phoenix 211 
logic contains the hardware to find the burst within which 
the read error is included and determine the exact location 
of the burst within the data field. 

The ECC pattern register contains the actual error burst 
and the ECC positon register contains the address for de¬ 
termining the actual location of the error burst within 
the data field. 

NOTE? The actual correction of the data field is done by 
the software with the help of the ECC position and 
ECC position and ECC pattern registers. 

6. ECC Register Formats 

(A) ECC Bit Position Register (764016) 


UCERR 

-JL 

-JL 

BPR 

4096 

BPR 

2048 

BPR 

1024 

BPR 
.512 - 

BPR 

256 

BPR 
.128 . 

BPR 

- 64 - 

BPR 
J2 _ 

BPR 

JfL_ 

BPR 

BPR 
_4_ 

BPR 

2 ! 

BPR 

L-J— 


1 13 

12 11 10 9 

8 7 

6 5 4 

3 

2 1 

0 

Bit 

Name 


Function 

mm 



0-12 

Bit Position 

Address 

Contains 

the 

exact 

location 


(Read Only) 


of the error 

burst 

within 


the data field following the 
completion of the error 


correction procedure. Upon 
completion of the ECC pro¬ 
cess the formatter will load 
this register with the physi¬ 
cal location of the firs thit of 
the 11-bit error burst. The 
position register will only 
he loaded if the ECC logic 

is enabled by having the ECC 
Inhibit Bit reset. 




Bit 

Name 

Function 



13-14 

Not Used 
(Read Only) 

Always zeros 



15 

Uncorrectable ECC 
Error (Read Only) 

Set when the conclusion of 
error correction procedure 
dicates that the error was 

the 

in- 

an 


uncorrectable ECC error. Cleared 
by UNIBUS INIT, Formatter Clear, 
or a "GO" Bit. 

(B) ECC Pattern Itegister (764020) 


ECC 

INHB 

0 

0 

1 

0 

ECC 

PAT 

10 

ECC 

PAT 

, 9 

ECC 

PAT 

8 

ECC 

PAT 

7 

ECC 

PAT 

6 I 

ECC 

PAT 

1 .5 

ECC 

PAT 

4 

ECC 
PAT 
, 3 

ECC 
PAT 
. 2 

ECC 

PAT 

ECC 

PAT 

0 

15 

14 

13 

12 

11 io 

9 

8 

7 

6 

5 

4 

3 

2 

1 

Or 


Bit Name 


Function 


0-10 ECC Pattern 
(Read Only) 


Contains the actual error burst 
available at the completion of 
the ECC internal to the formatter 
logic error correction process. 
These bits will be exclusive OR'd 
with the eleven bits in error by 
software. The software will use 
the contents of the ECC Position 
Register to find the actual loca¬ 
tion of the error burst in the data 
field, then the error burst itself 
will determine the bits in error 
within the 11-bit field. 


11-14 Not Used 

(Read Only) 


Always Zeros 


15 ECC Inhibit Set when the software desires to 

(Read/Write) inhibit error correction. If ECC 

Inhibit is set, error correction 
code is disallowed; if ECC Inhibit 
is reset, the error correction pro¬ 
cess is allowed. Cleared by Unibus 
INIT, formatter clear, or by writ¬ 
ing a zero. 

If a data error is detected at the 
end of the data transmission in 
the read mode with the ECC Inhibit 
Bit reset, the formatter will 
immediately go into the ECC correct¬ 
ion process. Prior to beginning 
the correction process, the for¬ 
matter will also set the CRC Error 




Function(Cont'd.) 


Bit (Bit 8 of the Error Status 
Register), which will remain set 
until a UNIBUS Init, formatter 
Clear, or a "GO" Bit is re¬ 
ceived. 
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ECC DUAL HEADER FOR CDC SMD'S 9760, 9762, 9764, 9766 


Preamble 

m 

HDR 

HDR 

I— 

HDR 

HDR 

Preamble #2 

Data 

DATA 

DATA 

POSTAMBLE 

#i 


1 

1 CRC 

(EH 

2 

2 CRC 


Sync 


ECC(CRC) 

428 Bits 

240 Bits 

2 Bit^ 

32 Bits 

32 Bits 

■ 

32 Bits 

32 Bits 

96 Bits 

2Bit; 

4096 Bits 

32 Bits 










APPENDIX B 


ECC Board I Switch Settings (300-031-90X) 


Normal Operation 

K7-1 ON 
K7-8 ON 
K7-2 ON 
K7-3 ON 
K7-7 ON 


E5-3 ON 
E5-7 ON 
E5-4 ON 
E5-5 ON 


All other switches OFF 


For Normal Operation with 

ECC with 

K7-1 

ON 

E5-3 

ON 

K7-8 

ON 

E5-4 

ON 

K7-2 

ON 

E5-5 

ON 

K7-3 

ON 

E5-8 

ON 

K7-7 

ON 

E5-6 

ON 

D6-2 

ON 

D7-1 

ON 

D6-5 

ON 

D7-3 

ON 

D6-7 

ON 

D7-4 

ON 

D6-8 

ON 

D7-5 

ON 



D7-8 

ON 


256 Words/Sector 

C2-1 ON 
C2-7 ON 


All other switches OFF 
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& 

Phoenix 211 Disk Controller Bootstrap Program 
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General Description 

The Xylogic ROM Bootstrap Board is a quad sized printed circuit 
board which may be plugged into any standard small peripheral 
controller (SPC) I/O slots in any standard PDP11 Unibus backplane. 

The ROM Bootstrap Board contains sockets to accommodate up to a 
maximum of 512 words of PROM program storage. 

2. Phoenix 211 Disk Controller Bootstrap Program 

2.1 The Bootstrap Program for the Phoenix 211 Disk Controller is con¬ 
tained in two 32 x 8 Proms on the bootstrap printed circuit 
board. 

2.2 The Phoenix 211 Disk Controller Program starting address is 173700 . 

2.3 The boot program utilizes disk drive unit 0 of a Phoenix 211 Disk 
Drive Subsystem. 

2.4 The program reads data absolute from sectors 0 and 1 (sector 0 , 
head 0 , cylinder 0 ) of unit 0 and transfers data obtained to com¬ 
puter memory starting at absolute memory location zero. 

2.5 When the boot operation is successfully completed program control 
is transferred to absolute memory location 0 . 

2.6 If an error is detected, the operation will be repeated. 

3 • Phoenix 211 Disl Controller Bootstrap Program Installation Procedure 

3.1 Plug the XYLOGIC ROM Bootstrap Board Assembly into any available 

standard small peripheral controller I/O slot in the PDP11 computer 
or Expansion Box. 

Caution: Insure that all system power is off before 

plugging or removing any boards in system. 



3.2 Turn power on system. 

3.3 Verify proper operation of Bootstrap Board by checking proper 
ROM content via computer console. 

3.3.1 Set 173700 in Console Switch Register 

3.3.2 Momentarily Depress the Console "Load Address" Register 
Switch 

3.3.3 Momentarily depress the "Examine" Console Switch 

3.3.4 Observe that the contents of the Phoenix 211 ROM Boot¬ 
strap Program memory location is the same as that 
specified on the Phoenix 211 Bootstrap Program Listing. 

3.3.5 Repeat steps 3.3.3 and 3.3.4 until all of bootstrap 
memory locations have been verified for proper content. 

4. Phoenix 211 Disk Controller Bootstrap Program Operating Procedures 

4.1 Insure that disk drive unit 0 contains proper operating system 

disk pack, has power applied, and is enabled for use. 

4.2 Set 173700 in Console Switch Register 

4.3 Put Console "Enable/Halt" Switch in "Enable" position 

4.4 Momentarily depress the console "Load Address" Switch 

4.5 Momentarily depress the console "Start" Switch 

4.6 Absolute Sectors 0 and 1 of disk drive 0 will then be read, trans¬ 
ferred to memory, and control transferred to absolute memory loca¬ 
tion zero. 




J? 
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Phoenix 211 Disk Controller 


1.0 MAINTENANCE PHILOSOPHY 


The maintenance philosophy for the Phoenix 211 Disk Controller 
that appears to make the most sense for Xylogics and the ma¬ 
jority of its customers is: 

1. Troubleshoot to the printed circuit board level 

2. Swap out any defective boards 

3. Have any defective boards repaired at the factory for a 
nominal charge. 

Execution of such a maintenance philosophy should result in 
minimizing customer down time and facilitate third party 
or customer service of equipment in the field. Accordingly 
all Xylogic documentation is geared towards isolation of any 
problems to the board level. 



1 



2.0 PHOENIX 211 DISK SUBSYSTEM USER MAINTENANCE ALTERNATIVES 
2.1,0 GENERAL 

A Phoenix 211 Disk Subsystem consists of the Phoenix 211 Disk 
Controller and at least one disk drive. The disk controller 
is solid state and requires no preventitive maintenance, while 
the disk drive requires regularly scheduled preventitive main¬ 
tenance in order to keep it operating. 

Three options are open to the user with respect to maintenance 
of a Phoenix 211 Disk Subsystem. 

. Contracted Third Party Maintenance (ICE) 

. On Call Maintenance (ICE/XYLOGICS) 

. User Maintenance 

2.1.1 THIRD PARTY MAINTENANCE 

Third Party Maintenance of a Phoenix 211 Disk Subsystem is nor¬ 
mally available through Iomec Customer Engineering, Incorporated 
(ICE). ICE has offices nationwide, and can provide service on 
a reasonable monthly contract basis for both the Phoenix 211 
Disk Controller and associated disk drives. Typically, a main¬ 
tenance contract with ICE covers scheduled preventitive main¬ 
tenance calls and parts and labor on repair calls. Third Party 
Maintenance is strongly recommended for small OEM and end users. 
Response time for contract maintenance is less than 8 hours. 

2.1.2 ON CALL MAINTENANCE 


On Call Maintenance is sometimes opted in lieu of contracted 
maintenance. On Call Maintenance can be obtained according to 
the following groundrules. 

1. Response Time: 

On Call Maintenance requests for service to ICE will be 
honored only after all outstanding requests for contracted 
service have been taken care of. On Call Maintenance re¬ 
quests for service to Xylogics will be honored only in the 
event that service from ICE is not available in the cus¬ 
tomer area. Such service will be scheduled at Xylogic's 
convenience. A user opting for On Call Maintenance must 
be willing to live with possible response times of 24-96 
hours, since he is at the bottom of ICE and Xylogic priority. 

2. Charges: 

Charges for On Call Maintenance visits are based on a time, 
materials, and expense basis. Hence, a customer will pay 
for all material, any and all travel expenses, and direct 
labor at a predefined rate. A Purchase Order number, to 
cover all such charges, will be obtained from any user 
prior to making the service visit. 
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2.3 


Considerations: 


A user who chooses to utilize On Call Maintenance, rather 
than Contract Maintenance is effectively betting that the 
equipment will be reliable to the point that the On Call 
costs will be less than the Contract Maintenance costs. 

Such a user must be willing to live with the slow response 
time and be willing to take the risk that it may cost him 
more if a catastrophic disk drive failure occurs. 

Thirdly, such a user must also assume the responsibility 
for seeing that the proper disk drive preventitive main¬ 
tenance procedures are followed or he can be guaranteed 
of a catastrophic disk drive failure. 

2.1.3 USER MAINTENANCE 


In User Maintenance the user assumes complete maintenance re¬ 
sponsibility for the Phoenix 211 Disk Subsystem. To perform 
maintenance properly, the user must have both capable trained 
personnel and proper maintenance equipment. 

2.1.3.1 SPARES AND MAINTENANCE EQUIPMENT REQUIREMENTS 


A list of the required equipment necessary for the mainten¬ 
ance of both the Phoenix 211 Disk Controller and a Control 
Data Corp. 9762, 80 Megabyte Disk Drive are listed in Appen¬ 
dix A. Note that the capital outlay for spare parts and 
maintenance equipment is in excess of $8000.00. 

2 . 1 . 3.2 TRAINED PERSONNEL REQUIREMENTS 

The most important ingredient in a user maintenance program 
is the availability of capable personnel who have a systematic 
approach to problem solving, and who have been properly trained 
on, and are familiar with both the Phoenix 211 Disk Controller 
and user associated disk drive s. 

Training of personnel on the disk controller and associated 
disk drives requires two weeks, with one week being spent on 
each. Use of untrained user personnel, no matter how capable, 
to maintain a Phoenix 211 Disk Subsystem is not recommended. 

Such individuals will not be able to get the job done properly, 
even if provided with a 100% complement of spares and mainten¬ 
ance equipment, and are likely to induce failures into a sub¬ 
system, by abusing the equipment physically, and/or electrically. 
An untrained field service engineer is worse than no field ser¬ 
vice engineer. We are all too familiar with the true war stories 
of personnel who are "experts" at taking apart equipment, but 
who, under no circumstances can put it back together again and 
make it work. 



2.1.3.3 CONSIDERATIONS 

Assumption of maintenance responsibility by the user is not 
to be taken lightly or without serious consideration of the 
economics involved. If the field service engineer were to 
be dedicated to Phoenix 211 Subsystems, it would take a total 
of 12 Disk Drives and 6 Phoenix 211 Disk Drives to break even , 
in terms of paying for labor, parts, and equipment. 
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PHOENIX 211 DISK CONTROLLER 


3.0 MAINTENANCE TOOLS 


3.1 Disk Diagnostic Program 

The chief maintenance tool provided by Xylogics is the Phoenix 
211 Disk Diagnostic Program. This program is designed with the 
Philosophy that nothing in the disk controller operates prop¬ 
erly, and it attempts to prove just that. 

The Disk Diagnostic initially exercises the smallest amount of 
disk controller logic possible to determine proper operation. 
Once proper operation has been verified, this logic is then 
used to exercise additonal logic. This process is then re¬ 
peated until, all of the disk controller logic has been tested. 

A natural byproduct of this approach is that the logic being 
exercised in any test or subtest can usually be readily ident¬ 
ified. 

3.2 Disk Diagnostic Program Manual 


The Phoenix 211 Disk Diagnostic Program Manual provides the 
user with complete instructions on how to operate the Phoenix 
211 Disk Diagnostic Program in addition to specific details on 
what functional logic is being exercised by each test, and on 
what board(s)the logic is physically contained on are provided. 

The intent is to enable the user to determine what functional 
logic is inoperative, and what board(s) are suspect by running 
the diagnostic program and noting what specific test and sub¬ 
test an error occurs on. 

3.3 Functional Logic Partitioning Guide 

For those users who desire to become involved in troubleshoot¬ 
ing to the component level a functional logic partitioning 
guide is provided which identifies each functional logic block 
by name, physical board where it is located, and a drawing 
sheet reference. 

3.4 D ocumentation Conventions Glossary 

A documentation convention glossary is also provided, which 
explains in detail all documentation conventions and symbology 
utilized by Xylogics in the Phoenix 211 logic drawings. 




This glossary should go a long way towards minimizing the 
amount of user time required to familiarize himself with 
the hardware for maintenance purposes. 

3. 5. Hardware Documentation Package 

A complete hardware documentation package is supplied with 
each Phoenix 211 Disk Controller. This hardware documen¬ 
tation package includes: 

. Logic Drawings 
. Assembly Drawings 
. Parts Lists 
. Wiring Lists 
. Drawing Directory 

Care has been taken to maximize the amount of information pro¬ 
vided to the user by functionally partitioning, labeling, and 
adding notes wherever appropriate to all logic drawings. 

3. 6. Operators Manual 


An operator's manual is provided which covers all topics from 
physical unpacking, installation, and checkout to providing de 
tailed descriptions of each user defined parameters, and in¬ 
structions on how to change such parameters. 

The operator's manual provides an insight into the myriad of 
options provided by the Phoenix 211 Disk Controller to the 
user, as well as an insight into how the parameters are logic¬ 
ally implemented in the disk controller. 

The Phoenix 211 operator's manual is recommended reading for 
those users intending to perform their own component level 
maintenance. 

3. 7. Phoenix 200 Formatter Interface Manual 


The Phoenix 211 Disk Controller physically consists of the 
Phoenix 200 Disk Formatter and the Phoenix 211 Interface Board. 

The Phoenix 200 Disk Formatter is equipped with a standard 
interface which is adapted to the PDP-11 Unibus by the Phoenix 
211 Interface Board. (The Phoenix 200 Formatter has been inter 
faced to many other computers as well) 

The Phoenix 200 Formatter Interface Manual describes in detail 
the signal, electrical, and timing relationships required to 
cause the Phoenix 200 Disk Formatter to perform the required 
disk data transfer operations. 

This manual is likewise, recommended reading material for those 
users interested in performing their own component level main¬ 
tenance . 
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4.0 PHOENIX 211 DISK SUBSYSTEM MAINTENANCE DON'TS 


1. Do not touch any hardware associated with the disk controller 
or disk drive without first analizing fault symptom, as defined 
by supplied diagnostic program. 

2. Do not remove any printed circuit board of disk controller or 
disk drive without first turning power off. 

3. Do not , under any circumstances, take down another working sys- 
tem in order to attempt to isolate a fault in a defective system. 
More often than not, two defective systems will result. 

4. Do not , under any circumstances, randomly substitute spare boards 
into a defective system. More often than not defective system 
will not be fixed and disposition of spare boards will be com¬ 
promised. 

5. Do not substitute more than one spare board at a time into a 
Phoenix 211 Disk Subsystem. Changing more than one board at a 
time does not facilitate fault isolation to the board level and 
increases the probability of inducing additional faults into the 
system, by inserting boards into the wrong backplance locations 
(particularly on the disk drives). 

6. Do not attempt to diagnose a disk subsystem problem using any 
type of operating system or with any valued data pack on any 

of the disk drives connected to the disk controller. Use of any 
data pack on a suspect disk subsystem will more likely than not, 
result in the loss of data contained on any such pack, and will 
not provide any useful diagnostic information. 

7. Do not call Xylogics for assistance if a disk subsystem problem 
occurs, until after the supplied disk diagnostic program has been 
run and the following information can be supplied to Xylogic s 
personnel . 

. Failing Test Number 
. Failing Subtest Number 
. Actual Erroneous Test Data Obtained 
. Reference Test Data 
. Failing Program Count Value 
. System Configuration 
. Computer Model 
Memory Capacity 
. Other peripherals on System 

. Position on Bus of Phoenix 211 Interface Board 
. Disk Drive Type and Model 
. Number of Disk Drives 

Telephone calls indicating such system failure symptoms as "FAILED TO 

BOOT", "HOME BLOCK READ ERROR", etc. have no significance to Xylogics 

personnel and are a waste of time and money. 
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Phoenix 211 Disk Controller 


Maintenance Manual 


5.0 Controller Physical Organization and Logic Partitioning 


5.10 General 

The Phoenix 211 Disk Controller physically consists of a total of 
five hex 85s" x 15" printed circuit boards compatible with any 
standard DEC backplane assembly. 


5.20 Phoenix 200 Formatter 


5.2.1 Four of the printed circuit boards are mounted in a supplied four 
slot systems unit type backplane assembly. 

5.2.2 The systems unit backplane assembly can be mounted directly in any 
standard computer or BA11K Expansion Chassis which physically has 
room. 

5.2.3 Power for the backplane assembly and associated printed circuit 
boards is provided by the host computer or expansion box, and a 
power harness to connect to the power distribution connector of 
the host is also supplied. 

5.2.4 The four boards and backplane assembly constitute the Phoenix 200 
Formatter which is also sold as a separate product by Xylogics. 

5.2.5 The four printed circuit boards comprising the Phoenix 200 For¬ 
matter are identified as simply "Phoenix 200 Formatter Board 1,2, 
3, or 4" in all associated documentation. 

5.2.6 The Phoenix 200 Formatter is not physically tied to the host PDP11 
Computer Unibus. 

5.2.7 Each pin of all connectors on a given I/O slot of formatter back¬ 
plane assembly is bussed to the same pin on all of the other three 
I/O slots of the backplane assembly. 

Hence any Formatter board can be plugged into any I/O slot of the 
backplane assembly to facilitate maintenance operations. 


5.30 Phoenix 211 Coupler (PDP11 Interface Board) 

5.3.1 The fifth printed circuit board assembly, the Phoenix 211 Coupler, 
is used to interface the Phoenix 200 Formatter to the PDP11 Unibus. 

5. 3.2 The Phoenix 211 Coupler Board occupies one standard hex Small Per¬ 
ipheral Controller (SPC) I/O slot available in any DEC PDPll com¬ 
puter or expansion chassis, and is connected to the Unibus or said 
computer. 
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5. 3.3 


The hex I/O slot used for the Phoenix 211 Coupler Board must be 
altered to allow the DMA Non Processor Grant Signal to pass ser¬ 
ially through the board as specified in the installation instruc¬ 
tions. 

NOTE: In most cases the alteration consists of cutting one wire 

on the I/O slot backplane. 

5.3.4 The Phoenix 211 Coupler Board is physically connected to the 

Phoenix 200 Formatter via a 50 conductor shielded ribbon cable 
provided for that purpose. 


5.4.0 Physical Logic Partitioning 

The total logic of the disk controller has been physically parti¬ 
tioned on a functional basis to achieve modularity and flexibility. 

The following sheets provide a tabulation of the functional logic 
blocks contained on each of the five controller printed circuit 
board assemblies, as well as logic drawing sheet reference to facil¬ 
itate controller maintenance. 

i 
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Phoenix 211 Disk Controller 


Physical Logic Partitioning 
Phoenix 211 PDP11 Interface Board 


The following functional logic blocks are physically contained on 
the Phoenix 211 PDP11 Interface Board. (Reference Logic Drawing 
D1025) 

Functional Logic Block Drawing Sheet Reference 

1) Unibus Data Bus Buffering Logic 1 

2) Unibus Address Bus Buffering Logic 1 

3) Interrupt Vector Logic 1 

4) Interrupt Priority Selection Logic 1 

i 

5) Unibus Control Signal Buffering Logic 1 

6) Unibus DMA Control Logic 2 

7) Unibus Interrupt Control Logic 2 

8) DMA Throttle Logic 2 

9) Main Bus Address Register 3 

10) Strip Option Address Register 3 

11) Strip Control Logic 3 

12) DMA Word Count Register 4 

13) Register Address Decode Logic 4 

14) Formatter Interface Logic 5 




Phoenix 211 Disk Controller 


Physical Logic Partitioning 
Phoenix 200 Formatter Board 1 
(Non Queue) 


The following functional logic blocks are physically contained on 
Board 1 of the Pheonix 200 Formatter. (Reference Logic Drawing 
D1032) 


Functional Logic Block Drawing Sheet Reference 

1) Formatter Coupler Interface Logic 1 

2) Formatter Register Address Control Logic 1 

3) Formatter Interrupt Request Logic 1 

4) Command & Status Register 2 

5) General Error Logic 2 

6) Error Register 2 

7) Multiple Computer Arbitration Logic 3 
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Pheonix 211 Disk Controller 


Physical Logic Partitioning 
Phoenix 200 Formatter Board 2 


The following functional logic blocks are physically contained on 
the Pheonix 200 Formatter Board 2. (Reference Logic Drawing 
D1033-01) 


Functional Logic Block 

1) Seek Logic 

2) Disk Status Register 

3) FIFO Transfer Request Delay Logic 

4) Data Late Error Detection Logic 

5) DMA Request Control Logic 

6) Even, Odd FIFO Memories 

7) Optional Data Port Interface 

8) FIFO Read Data Multiplexing Logic 

9) FIFO Write Data Multiplexing Logic 

10) FIFO Write/Read Control Logic 

11) Serial to Parallel Data Conversion 

a. ) Data Shift Register #1 

b. ) Data Shift Register #2 

c. ) Shift Register Data Multiplexer 

12) Data Shift Register Control Logic 

13) Write Check Error Logic 


Drawing Sheet Reference 

3 

4 
4 
4 

4 

5 
1 
1 
1 
1 
2 


2 

2 
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Phoenix 211 Disk Controller 


Physical Logic Partitioning 
Phoenix 200 Formatter Board 3 


The following functional logic blocks are physically contained on 
the Pheonix 200 Formatter Board 3. (Reference Logic Drawing 
D1034-01) 


Functional Logic Block Drawing Sheet Reference 

1) CRC Generation & Check Logic 1 

2) Self Test Logic 1 

3) Bad Sector Ident Detect & Skip Logic 1 

4) Sector Write Protect Logic 1 

5) Header Check Logic 1 

6) Disk Sequencer Logic 3 

7) Disk Word Count Register 4 

8) Sequencer Word Count Logic 4 

9) Controller Busy/Done Logic 4 

10) Seek Start Logic 4 

11) Servo Offset Done Delay Logic 4 

12) Linkage Strip Word Count Logic 4 

13) Unit, Sector, Head Register 5 

14) Maximum Sector Detect Logic 5 

15) Maximum Head Detect Logic 5 

16) Head and Cylinder Incrementation Logic 5 

17) Command Decode Logic 2 

18) End of Sequence Control Logic 2 

19) Sector Coincidence Enable Logic 2 

20) Maintenance Panel Switch Write Protect Logic 2 

21) Maintenance Panel Indicator Logic 2 
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Phoenix 211 Disk Controller 


Physical Logic Partitioning 

Phoenix 200 Formatter Control Data Corp. Compatible Board 4 


The following functional Logic Blocks are physically contained on 
Board 4 of the Phoenix 200 Formatter. (Reference Logic Drawing 
D1035) 


Functional Logic Block Drawing Sheet Reference 

1) Power Fail Detect Logic 1 

2) Disk Control Bus Logic 1 

a. ) Control Data Bus Drivers 

b. ) Tag Bus Drivers 

c. ) Cylinder Tag Logic 

d. ) Head Tag Logic 

e. ) Control Tag Logic 

f. ) Tag Timing Logic 

3) Miscellaneous A Cable Disk Interface Logic 1 

a. ) Fault 

b. ) Seek Error 

c. ) On Cylinder 

d. ) Unit Ready 

e. ) Unit Select 0 , 1 

f. ) Port Busy 


4) Physical Port 0 Radial Cable Disk Interface 2 

5) Physical Port 1 Radial Cable Disk Interface 2 

6) Physical Port 2 Radial Cable Disk Interface 2 

7) Physical Port 3 Radial Cable Disk Interface 2 

8) Sector Coincidence Detector 3 

9) Cylinder Address Register 4 

10) Maximum Cylinder Detect Logic 4 

11) Header Control Logic 4 

12) Port 0-3 Sector Count Logic 5 

13) Sector Count Multiplexing Logic 5 

14) Sector Interleaving Logic 5 

15) Data and Clock Multiplexing Logic 5 
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XYLOGIC OEM Components Group, Inc. 
42 Third Avenue 

Burlington, Massachusetts 01803 
617-272-8140 


6.0 Documentation Standards and Conventions 


6.1.0 General 

Standard documentation standards are utilized on all of the logic 
drawings provided in this manual in order to convey as much infor¬ 
mation as possible to the user. 

The following sections of this document are devoted to defining 
the standards used. 

6.2.0 Backplane Signal Identification Symbol 


6.2.1 All logic signals coming from or going from a printed circuit 
board to the backplane assembly via any of edge connectors are 
identified on the logic drawings with diamond symbol (<>). 

6.2.2 The connector and pin number by which any such signal is to be 
interfaced to the backplane assembly is contained above the 
diamond symbol enclosed in square brackets. 

Example: ■ - o (£ s 3 f" —Connector and pin No. 

6 . 3.0 Ribbon Cable Connector Identification Symbol 

6*3.1 Ribbon Cable Connectors, if used, are normally contained on the 
top of a printed circuit board assembly. 

6*3.2 If more than one such connector is used on a printed circuit 

board, the rightmost connector (when viewing the board from the 
component side) is labeled Jl. Subsequent connectors moving to 
the left are labeled J2, J3, etc. 

6. 3.3 Pine 1 of any ribbon cable connector is located on the left side 

of the connector when viewed from the component side of the board. 

6. 3.4 Any signal going to or coming from a ribbon cable connector is 
identified by the symbols >>, >, or >< in conjunction with the 
connector number, pin number, and signal name. 



An example of a signal going to a ribbon cable connector is 
as follows: 


>> J3-34 READH 

6.3.4.1 if a ribbon cable edge connector is the source of a signal, 
the connector symbol, connector number, pin number and sig¬ 
nal name will appear to the left of the point where it is 
used. 

6.3.4.2 If a ribbon cable edge connector is a load for a signal 
generated on a board, the connector symbol, connector num¬ 
ber, pin number, and signal name will appear to the right 
of the source for the signal. 

6.4.0 Signal Name Conventions 

6.4.1 Signal Active State Designation 

The active state of any named signal appearing on any supplied 
logic drawings may be readily determined by examining the sig¬ 
nal name associated with the signal. 

The last character of the signal indicates the active state of 
the signal per following: 

6.4.1.1 Case 1 - Signal Source is Non Memory Logic Element 

If the source of a signal is a gating logic element the last 
character of the signal name will be an H or L depending on 
whether the signal is active when in the logic 1 state or 
logic 0 state respectively. 

6.4.1.2 Case 2 - Signal Source is Memory Logic Element 

If the source of a signal is a memory element such as a flip 
flop, the last character of the signal name will be (1) or 
( 0 ) depending on whether the signal is active when the mem¬ 
ory element is set or reset respectively. 

6.4.2 Signal Name Philosophy 

6.4.2.1 A signal will normally be named if it is used on more than 
one sheet of logic drawings, or if it is used so many times 
on one sheet such that it cannot be interconnected without 
"cluttering up" the drawing. 

6.4.2.2 Signal names, when used, will normally be limited to 7 char¬ 
acters or less, and will reflect as close as possible, the 
operation or function of the associated signal. 
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6.5.0 


Signal Sheet Cross Referencing 

Signals appearing on the supplied logic drawings fit into three 
categories not previously discussed. By noting the conventions 
used in signal cross referencing, the user may quickly determine 
whether a signal has additional loads on the same or other sheets 
of the logic drawings. 

6 . 5.1 If a signal is used elsewhere on the same sheet, the signal 
name is appended to the end of a straight line at the signal 
source. An example of this is: 


y- 


:c- 


s READL 


6 . 5.2 If a signal is not used anywhere else on the current logic sheet, 
but is used on other sheets, a circle is appended to the end of 
a line at the right of signal source, and all other sheets where 
the signal is used are identified in parenthesis immediately 
above the circle. 

An example of this signal cross reference is: 

r |-X (SHT 4,5) 

X> - .OEADL 

READL is not used anywhere else on sheet, but is used on sheets 
4 & 5. 

6 . 5.3 If a signal is used elsewhere on the same sheet, and also used 
on other sheets,a solid circle is appended to the end of a line 
at the right of the signal source, and all other sheets where the 
signal is used are identified in parenthesis immediately above 
the solid circle. 

An example of this signal cross reference is: 

/ j _ _ (SHT 4,5) 


o- 


READL 


_y' 

READL is used elsewhere on logic sheet as well as on sheets 4 & 


6.6.0 Logic Symbology 

6.6.1 Logic symbols used in all supplied documentation are industry stand¬ 
ard and are used in a manner conducive to making the logic prints 
easy to understand. 

6.6.2 AND/OR Interpretation 

Logic elements, particularly gating elements may be drawn as either 
an "AND" or as an "OR" function. In all supplied documentation, a 
gating element will be drawn as either an "AND" or "OR" function as 
appropriate, to best convey the logical function being implemented. 
Hence a standard 7400 NAND Gate may be drawn as: 


( 
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7400 


A.) 



or 


B.) 


AL 

BL 


7400 



- CH 


&- 

[7h - 


AH.BH 


il 


AL + 



L = Active State = Logic 0 
H = Active State = Logic 1 


6.6.3 MSI, LSI Symbology 

Medium scale and large scale integrated circuit devices used are 
symbolically shown as a rectangular box with the suppliers func¬ 
tional notation inside the box next to the associated circuit pin. 


6*6.4 Manufacturer's Part Number Listing 

The common manufacturer's part number is located prominently in fc 
side or outside any logical device used to facilitate cross refer¬ 
encing and user understanding of any questionable device function. 


6 . 7.0 Printed Circuit Board Component Orientation 

Integrated circuit components for most boards supplied are organized 
on a grid basis. 

6.7.1 The component grid supplied consists of both rows and columns. 

6.7.2 A component is assigned a grid address based on the row column 
coordinates associated with its location per the following: 

6.7.2.1 Row Coordinate 

The integrated circuit components are normally organized hori¬ 
zontally into 10 rows on a hex sized printed circuit board. 

These rows are assigned A,B,C,D,E,F,G,H,J,& K with the "A" row 
being just above and covering the six backplane edge connectors. 

6. 7.2.2 Column Coordinate 


\ 


s 


The integrated circuit components are normally organized verti¬ 
cally into 12 columns on a hex sized printed circuit board ident¬ 
ified as 1-12. The columns are assigned consectutively right 
to left with column 1 being at the right hand side of the board 
when viewing the component side of the board with the board verti¬ 
cal and resting on the backplane edge connectors. 
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6 .7.2.3 Component Location Designation 


The location designation of any component appearing on all 
documentation is determined by the row coordinate followed 
by the column designation. 

Hence, the location designation of the component appearing 
on the extreme lower right hand corner of printed circuit 
board is "Al" while the location designation of the compon¬ 
ent at the extreme top left hand corner of the printed cir¬ 
cuit board is "K12". 
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Phoenix 211 Disk Controller 
Maintenance Manual 

7.0 Required Test Equipment 



The following equipment is required to test and maintain the Phoenix 211 
Disk Controller. 


Item Quantity 

1 1 

2 1 

3 1 

4 3 

5 1 

6 1 


7 

8 
9 

10 

11 

12 

13 


1 

1 

1 

A/R 

A/R 

1 

A/R 


Equipment Description 

PDP11 Computer with a mimimum of 8192 words of memory 

DEC W984 Quad Extended Height Extender Board 

DEC W987 Double Extended Height Extender Board 

Pomona 3916 Dip Clip - 16 pin dual inline integrated 
circuit test clip or equivalent 

Tektronix 453 Dual Channel Oscilloscope with external 
trigger, X10 Probes, or equivalent 

WTCPN Weller Controller Temperature Soldering Iron 
or equivalent 

"Micro-Shear" 175 Flush Safety Cutter or equivalent 
Xcelite 4ICG Needle Nose Pliers or equivalent 
Precista T-2C Solder Removal Tool or equivalent 
Alpha 815 Flux or equivalent 

Service Chemical D-Sol F-13 Defluxer or equivalent 

Solder Removal Co. Insertic #880 Insertion Tool 

jivalt 


Solder, 63/37 Rosin Core 


or equivalent 


4. x 
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PHOENIX 211 DISK CONTROLLER 


MAINTENANCE MANUAL 

8.0 RECOMMENDED SPARES 

8.1.0 PHOENIX 211 SPARES LIST PRICE 


Interface $1000 
Board 1 Standard 1150 
Board 1 with Command Queue 2000 
128 Word Buffer Board 2 1000 
512 Word Buffer Board 2 1300 
Board 3 1000 
CDC Board 4 1200 
Calcomp Board 4 1200 
Cables & Terminator 500 


8.2.0 C DC 9762 DISK DRIVE SPARES LIST 

Field Exerciser for Disk Unit 3200 

First Level Spares for CDC 9762 3500 

1 head, 1 set of boards, tools 
Alignment Pack 1750 
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PHOENIX 200 DISK CONTROLLER 


9,0 MBTF Prediction Calculations 


9.1 Reference Used 


Reliability calculations were made using the MIL-HDBK 
217B, Parts Count Prediction Method. 

9.2 Reliability Prediction Formula 

The formula used to predict reliability MBTF is: 

XEquip Ni ( X Q U Q ) i 

Where: XEquip = Total rate of failure ( /10 6 hr) 

X G = Generic failure rate for ith part 

* q = Quality factor for ith part 

Ni = Quantity of ith part 

n = Number of catagories 

NOTE: Only Failures which cause non-operation were in 
eluded. 

9.3 Disk Controller Configuration 

The Phoenix 211 Disk Controller configuration used in 
the reliability prediction calculations was as follows 

. Phoenix 211 Interface Board 
. Phoenix 200 Board 1 
. Phoenix 200 Board 2 
Phoenix 200 Board 3 
. Phoenix 200 Board 4 
. Phoenix 211 Autoswitch Board 




9.4 Calculation Summary 


For the 211, with interface and autoswitch, the calcula¬ 
tions are as follows: 


9.4.1 

Component Failures 

F/10 6 

9.4.2 

Integrated 

Circuits 

88.98 

9.4.3 

Capacitors 


12.48 

9.4.4 

Resistors 


.85 

9.4.5 

Connectors, 

edge 

3.13 

9.4.6 

Connectors, 

right angle 

.625 

9.4.7 

Other 


.509 



Total: 

106.074 


Failures/10® hours 

9.5 Predicted MBTF 

The net result is a predicted MTBF of 9500 hours. 
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Phoenix 211 Disk Controller 


Maintenance Manual 


10.0 Data Flow Sequence 

10.1.0 Normal Disk Write Sequence 

10.1.1 when write operation is initiated data is transferred a word at 
a time via DMA through 2:1 Multiplexer into Latch register pre¬ 
ceding FIFO memories. 

10.1.2 All odd data words are transferred from the latch register into 
FIFO Memory #1. 

10.1.3 All even data words are transferred from the' latch register into 
FIFO Memory #2. 

Such DMA transfers will continue until both FIFO memories are full 
or until the DMA Word Counter overflows. 

10.1.4 When disk controller is in synchronism with the disk drive and the 
beginning of the sector data field is reached, data is transferred 
in parallel from the two FIFO memories to one of the two shift reg 
isters. 

10.1.5 Data is then shifted serially from one of the shift registers to 
the disk. 

10.1.6 Data Words are alternately loaded into Shift Register #1 and then 
Shift Register #2. 

10.1.7 When the contents of one shift register are being transferred to 
the disk, the other shift register is loaded from the FIFO mem¬ 
ories with the next word to be transferred. 

10.1.8 The Disk Word Count Register is incremented once for each word 
transferred to the disk. 


10.2.0 Normal Disk Read Sequence 

10.2.1 Data is received serially from the disk drive and into one of the 
two serial shift registers. 

10.2.2 When a 16 bit data word has been accumulated, the serial data bit 
stream is diverted to the other shift register and the data word 
collected is transferred in parallel to one of the two FIFO 
Memories. 

The Disk Word Count Register is incremented once for each word that 
is ; received from the disk. 
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in • 2. 


10 . 2 . 


3 Normally all odd data words are formed in Shift Register #1 and 
stored temporarily in FIFO Memory #1 while all even data words 
are formed in Shift Register #2 and stored temporarily in FIFO 
Memory #2. 

4 When the presence of data is detected in either FIFO, DMA re¬ 
quests are initiated to the host computer. 

Data Words are extracted alternately from the two FIFO memories 
until either the DMA word Count Register overflows or the FIFO 
memories are empty of all disk data. 
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1.1.0 Hardware Documentation 


11.1 The following sections of this manual contain all of the 
hardware documentation for the Phoenix 211 Disk Controller. 
For each major Phoenix 211 Sub Assembly the following doc¬ 
umentation is provided: 

. Parts List 
. Assembly Drawing 
Wiring Lists* 

. Logic Drawings* 

* Where appropriate. 

11.2 The first section contains an overall drawing Directory 
or "Phoenix 211 Family Tree", for the Phoenix 211 Disk 
Controller. 

11.3 The major Phoenix 211 Subassemblies organized in order of 
presented in this manual are as follows: 


1 . 

2 . 

3. 

4. 

5. 

6 . 

7. 

8 . 
9. 

10 . 


Phoenix 211 Interface Board 

Phoenix 200 Board 1 

Phoenix 200 Board 2 

Phoenix 200 Board 3 

Phoenix 200 Board 4 

Phoenix 200 Systems Unit 

Phoenix 211 Interconnect Cable 

Disk Drive A Cable 

Disk Drive B Cable 

Phoenix 211 Autoswitch Board 
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ECC LOGIC DESCRIPTION 


I Error Correction Code Logic Block Diagram Discussion 

Figure 1 is a block diagram of the circuits used to implement error correction 
processing within the Formatter. The circuits on this diagram can be looked at as 
performing three separate functions, all related to error correction code processing. 

1. Generation of a 32-bit ECC redundancy code during write operations. 

This information is written serially on the disk immediately fol¬ 
lowing the 256 word data field (Figure 2). 

2. Checkout of the ECC redundancy field during read operations to detect 
the possible presence of a data check error. The check is made by 
ANDing together the low order 21 bits of the ECC register and looking 
for a zero status. 

3. Entry into the error correction process on detection of a data check 
error indicated by the fact that the low order 21 bits of the ECC 
register are not zeros. This has two immediate effects with respect 
to the Phoenix 211 Interface lines: 

The DONE (INTRL) signal normally inserted at the end of a transfer 
is inhibited or delayed until completing error correction processing. 

. The CRC error (CRCERR) bit in the Error Register is set causing the 
setting of the composite error bit in the control and status re¬ 
gister. 

Following the error correction process, the Formatter detects one of two conditions: 

1. Detects the 11-bit error burst and its position (physical location 
within the data field). The burst pattern and position information 
are supplied to the software operating system via the appropriate 
registers. 

2. Determines that the error is non-correctable and sets the error cor¬ 
rection hard error bit in the ECC Bit Location Count Register. 

II Generating and Writing the ECC Field (Write Operation) - Generating and writing 

the ECC redundancy code in the ECC field (Figure 1) occurs when the Formatter executes 
either of the write commands. The code is formed within the ECC shift register during 
the time that the data field is written onto the disk. Each bit shifted from the 
shift register (for transfer to the disk) is also entered into the ECC shift register. 
This is accomplished as follows: 

a. Signal (WGH) WRITE GATE H (applied to the ECC register feedback control 
logic) is asserted since a write operation is in progress. 

b. At the start of the data field, signal (WCCGH) WRITE CHECK CHARACTER 
GATE is negated. This in turn causes A7-6 to switch high and enable 
the ECC register feedback gating. 


ONEs and ZEROS coming from tne snxtt register (signax uatauuxx»; now eniei uw 
shift register throughout the data field transfer. In this way, the ECC redundancy 
code (to be written onto the disk following the data field) is formed. At the end 
of the data field, signal WCCGH asserts because it is now time to write the ECC 
field associated with the data just written. Signal WCCGH inhibits the ECC Register 
feed back at A6-2, the ECC Register is now shifted to the NRB data latch (on Board 2 
SH2 of logics) where the serial pulse train of write data is generated (DATAOUT) 

III Checkout of the ECC Redundancy Code (Read Operation) - During read operations, the 
ECC redundancy code is formed again by applying each data field bit read from the 
disk to the ECC shift register. When reading from the disk, the enabling of the 
ECC register feedback gating is effected in the following way: 

a. With a read operation undertaken, signal (RDGATEH) READ GATE (applied 
to the ECC register feedback control logic) is asserted. 

b. At the end of the Preamble #2, signal DATAH asserts to define the start 
of the data field. 

c. Signal WCCGH is negated to enable the ECC register feedback gating and 
thereby allows each bit coming from the disk (READDATAH) to enter the 
ECC register. 

Applying each bit read from the disk to the ECC register (with the feedback loop 
enabled) reconstructs the same code that was attached to the ECC field when the 
data was written. 

When the end of the data field is reached, signal DATAH negates? however, signal 
WCCGH is negated to maintain signal A7-6 at the asserted level allowing the ECC 
field bits coming from the disk (READDATAH) to enter the ECC register while the 
feedback loops are still enabled. 

When the ECC redundancy code read from the disk and clocked into the ECC register 
matches that developed (in the ECC register) at the close of reading the ECC field 

Signal RCCGATE - read check character gate) then the 21 low order bits of the ECC 
register all contain zeros. This means that the data field has checked out OK. As 
a result, signal El~4 (zeroes detect) asserts and sector processing is terminated 
normally by raising the EOSH signal * 

NOTE 

The 21 low order bits of the ECC pattern register are ANDed 
together. When all bits are zeros, signal El-4 (zero detect), asserts* 

When the 21 low order bits of the ECC register fail to contain all zeros f it means 
that there is an error in the data read from the disk.. The actual location and the 
nature (soft or hard) of that error is not known at this time* The Formatter now 
enters the error correction process (provided it is not inhibited from doing so) as 
described in the subsequent paragraphs,. 


IV Error Correction Processing - When signal El-4 (zero detect) fails to assert at the 
end of the ECC envelope, the data check error detect logic issues three outputs that 
are used as follows: 

1, Signal ECCERROR (1) asserts to set bit 8 (data check error! in the Error 
Register. 

2. Signal CRCERR (1) asserts. This is used in the Busy/Done logic to inhibit 
generation of the DONE (Formatter Ready) signal. 

NOTE 

If the Error Correction Inhibit (ECI) bit in the 
ECC pattern register is set, INTRL signal is sent 
to the Interface. The error correction process in 
this case, is inhibited 



3 . 



CRCERR (1) is applied to enable the ECC correction enable logic. The 
latter circuit now asserts A9-5 (correction enable) provided that the 
error correction enable signal (ECCENB (1) is asserted. 

Assertion of A9-5 together with CRCERR (1) begins the error correction 
process and has two immediate effects: 

1. It negates signal A4-8 via the ECC register feedback control logic to 
force zero's as data. (This is essential for the error correction 
process). 


2. Enables clocking of the leading zero's word counter to maintain a count 
of each bit serially shifted within the ECC register. 

NOTE 

The polynomial used for the error correction 
process is capable of accommodating a field 
much larger than the 256 word data field of 
each sector. For this reason, the Formatter 
goes through a process of shifting leading 
zeros within the ECC register and feedback 
paths. The zero's word counter maintains a 
count of the leading zeros. This is done so 
the time at which error correction code pro¬ 
cessing enters the data field can be decoded 
and the task of detecting the 11-bit error 
burst can begin. 



The number of leading zeros shifted within the pattern register depends on the Data Field 
format that is being used. The leading zero value is shown below: for a data field of 256, 
16 bit words. 


16-bit 


LEADING ZEROS 

- f 

38,859 


^_ DATA FIELD _ ECC FIELD 

f - 1 - 


When the applicable number of leading zeros has been counted, the data field entry detect 
logic asserts signal B5-9 (Leading zero's counter overflow.) This acts as an enabling 
signal to the position register shift lock enable gating. The position register keeps a 
count of data field bits shifted (in the ECC register) until such time as the 11-bit 
error burst is located. A second use of signal B5-9 is its application to the error burst 
detect clock circuits. Here it acts as an enabling signal (i.e., in an anticipation of de¬ 
detecting the 11-bit error burst) because the shifting of bits is now within the data field. 

Conditions are now set up for detecting the presence of the error burst in the 11 high 
order bits of the ECC register. That portion of the ECC register is also called the 
"ECC pattern" register. Design is such that the location of the 11 bit error burst is 
detected as being identified when the 21 low order bits all contain zeros (i.e., as a 
result of the continuous shifting/feedback process). An all zero condition is sampled 
in the zero detect gating and asserts signal zero (0). On application to the ECC correc¬ 
tion enable logic, signal Zero (0) produces the following results: 

Inhibits the position register shift clock enable gating to stop the count of 
the position register at that point in the data field (or ECC field). The 
count stored in the "ECC position" register identifies the physical location 
within the data field, of the first bit of the 11-bit error burst. 

Causes the error burst detect logic to assert signal ECCABOL. This, in turn, 
has a double effect: 
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1. Inhibits the ECC register shift clock enable gating so that no further 
shifting of bits occurs in the ECC register. This is necessary because 
the 11 high order bits ("ECC pattern" containing the error burst) must 
now be sent to the central processor. 

2. Forces the DONE generation logic to send an INTO signal to the Interface. 
This is done to indicate that error correction processing is complete and 
that the CPU may now take the contents of the ECC position and pattern 
registers. 

c. Inhibits further counting by the leading zero's word counter. 

This completes Formatter error correction processing for those cases where the location 
of the error burst is detected within the data field and the error is correctable. If 
the error correction logic fails to detect an error burst within the data (or ECC) field, 
the Formatter notifies the CPU of a "hard error" condition. This condition is indicated 
to the logic by the fact that the Bit Location counter has exceeded the maximum size of 
the entire ECC code length without having found an all zeros condition in the low order 
21 flip-flops of the ECC register. 


NOTE 

By definition, "hard error" means that the 
Formatter failed to detect a correctable 
error burst within the data or ECC fields. 

The error correction logic keeps a count of the bits being shifted in the pattern register 
after the shifting process enters the data field. Consequently, when the Bit Location 
counter reaches a value of 4I28. Q bits* (following entry into the data field) it means 
that no error burst has been detected and the uncorrectable error bit must be set in the 
bit location count register. This occurs when the data field entry/hard error detect 
logic determines that the count from the Bit Location counter has gone past the ECC field 
and asserts signal UNCORER (1). 


M 
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